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[OFFICIAL NOTICE. j 
Thirteenth Annual Meeting, Ohio Gas Light Association. 
alata 
THE On10 Gas LIGHT ASSOCIATION, 
OFFICE OF THE SECRETARY, 
Co.umevts, O., Jan. 4, 1897. 

The thirteenth annual meeting of the Ohio Gas Light Association will 
be held in New York city, Wednesday and Thursday, February 3 and 
4, 1897, in one of the parlors of Madison Square Garden. 

Papers will be read by— 

Mr. E. S. Templeton, Secretary and Treasurer Ashtabula (O.) Gas 
Company, on ‘‘Advertising.” 

Mr. T. C. Jones, Superintendent Gas Company, Delaware, O., on 

‘Gas Stoves: Their Introduction, Construction and Use.” 

Mr. Irvin Butterworth, General Manager Gas Company, Columbus, 
O., on ‘A Curious Gas Explosion.” 

Mr. E. T. Lloyd, Secretary Western Gas Construction Company, Fort 
Wayne, Ind., on “‘ The Large Gas Engine : Its Present Developments 
and Forecast of its Future for Electrical Purposes.” 

Mr. G. H. Christian, Superintendent Norwalk Gas Company, Nor- 
walk, O., on ‘‘ State Regulation of Corporations.” 

Mr. J. F. Seamon, Superintendent United Light Company, Union- 
town, Pa., on ‘‘ Some Facts Relating to Gas and Electricity.” 


The Question Box will be given more than its usual attention, and 
every member is earnestly requested to contribute to it. 

One of the features of our meeting last year was the Executive Ses- 
sion, held on the morning of the second day. It afforded an opportun- 
ity for a freer exchange of ideas than is given in the regular sessions, 
and the Executive Committee have deemed it advisable to hold a simi- 
lar meeting this year, on the morning of February 4. 

Efforts have been made to get reduced railroad rates, but so far with- 
out suecess, excepting by the use of ** party” ticket. In order to avail 
ourselves of these tickets it will be necessary for at least 10 to travel on 
one solid ticket on same train. 

On account of its central location, as regards our membership, the 
Executive Committee thought it would be pleasant for as many as pos- 
sible to meet at Columbus and leave there on the evening train, Febru- 
ary 1, reaching New York city the next afternoon. Provided a suffi- 
cient number will arrange to go in this way, special sleeping cars can 
be secured for the exclusive use of our party. The rate of fare from 
Columbus to New York city, conditioned upon the use of this ticket, is 
$12.75, and charge for sleeping car berths is $3 50. Those who do not 
find it convenient to start from Columbus can get the advantage of the 
reduced rate, providing they can get a sufficient number to ‘go in one 
party, as follows: From Cincinnati, $15.15; sleeping car berth, $4. 
From Cleveland, $11.90 ; sleeping car berth, $3. 

In order that arrangements for a pleasant journey may be assured, 
the undersigned requests that all contemplating leaving with the Co- 
lumbus party communicate with him, in order that ample sleeping car 
accommodations may be reserved. 

The change in place of meeting was made by the Executive Commit- 
tee, in accordance with a vote taken by the membership ; and we hope 
that everyone who voted for the change will be present at the meeting, 
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together with as many other gas men as can possibly find it convenient : the pokerish light of the rich. The illumination of the hall devoted 


to attend. 


Application blanks for membership can be obtained of the Secretary, 


who will be glad to furnish any further information. 
A. P. Laturop, Secretary. 








[OFFICIAL NOTICE. ] 


Twenty-seventh Annual Meeting, New England Associa- 


tion of Gas Engineers. 
—$— 


OFFICE OF THE SECRETARY, Lynn, Mass., Jan. 20, 1897. 


The twenty-seventh annual meeting of the New England Association 
of Gas Engineers will be held at Young’s Hotel, Boston, on Wednesday 


and Thursday, February 17th and 18th, 1897. 
The meeting will be called to order at 10 o’clock a.m., Wednes‘ uy 


February 17th. A list of papers, whose subjects will be enumerated 
later, will be presented, in addition to which time will be set apart for 
discussion of questions from the *‘ Question Box ” and ‘‘ Short Topics,” 


to which all members are urged to contribute. 
C. F. Pricuarp, Secretary. 








BRIEFLY TOLD. 





THE OPENING OF THE GaS INDUSTRIES EXHIBITION.—Those who had 
occasion to visit Madison Square Garden, even as late as the morning 
of January 27th, moved their heads in doubtful sign as a sequence to 
the thought that the opening of the gas exhibition, under the auspices 
of the Gas Industries Company, would be in accord with order and 
completeness ; for on that: morning, to eyes unfamiliar with looking 
upon the scenes that accompany the bustle and din of ‘ getting ready” 
for a work of moment in connection with displays that require the 
moving of heavy objects and their placing so that proper lines of in- 
spection may be formed, it seemed that chaos rather than order would rule 
Eight o'clock of 
the evening of the 27th January was the hour appointed for the admis- 


at the time set for the commencement of the exhibition. 


sion of visitors to the display, and right on time the doors were opened. 


The fears of the morning inspector were dispelled, when in the evening 
he joined the orderly throng that passed on to the floor of the spacious 
amphitheater, now famous in New York’s history as the showroom of 
ln the morning the in- 
spector beheld seeming confusion and heard the sounds of labor and 
the squawkings of its tools ; in the evening he saw the smiling faces of 
the urbane gentlemen who had goods to show, and heard only the in- 


about every old and new thing under the sun. 


describable, but always inspiring buzz of half-suppressed admiration 
that wells from a throng whose first glimpse of a well-arranged display 
shows that, prepared for much to please their sense of sight, were greet- 
ing more than they had hoped to see. In any event, it is sufficient to 


say just now that the management of the exhibition and the exhibitors 


are to be congratulated over the happy outcome of their joint efforts, 


for the opening of the first public exhibition in America, on a scale that 


may be justly termed American, of gas and its adaptabilities and possi- 
bilities to the needs and refinements of the people, was effected smoothly 
and without hitch. Itis true that the programme called for ‘‘ set” open- 
ing ceremonies, but as the public demanded admission to the exhibition, 
the managers, preferring to admit the public, rather than wait upon the 
ultra-convenience of those who were named to baptize the ‘‘ exhibition 
child,” admitted the public ; and the public had the satisfaction of wit- 
nessing, without delay, that, while the in-andescent electric light, as 
through the best claims of its discoverer to commerce—Mr. Thomas 
Alva Edison—was held to be the light of the rich, gas was and is the 
light of those who can afford to have comfort and service from an 
illuminating medium that cheaper meets their wants. The effect pro- 
duced in the illumination of Madison Square Garden, under the gaseous 
method of lighting it, has not been excelled nor even reached by any 
of the varied samples of electric incandescent lighting tried, and it is 
also satisfactory to add that the atmosphere was vastly better to breathe 
than when electricity was depended upon in prior exhibitions to light 
the premises. We think all of those who attended the exhibition on 
the opening night will agree in the opinion that the illumination of the 
amphitheater was perfect in vol™me, was complete to the eye, and satis- 
factory to the other physical correlative senses. The chief credit for 


this process should be granted without dispute or contention to the 
sensible efforts of the Welsbach Company ; for however much we may 
differ over its commercial practices, the fact remains that the Company 
was the promoter of the original way to stay the insidious advances of 





to the illustration of how to cook by gas was defective, not through the 
fault of the Gas Industries Company, but rather through the objections 
of the Garden proprietors, in the instance of the refusal of the latter to 
permit the proper piping of the place. Nevertheless, one of thedivisions 
of the exhibition, even on the opening night, that held for at least an 
hour the close attention of over 1,000 visitors, was the gas cooking 
demonstration under the direction of that least erratic of ‘‘ cookers,” 
Mrs. Rorer. It is not our purpose now to attempt a critical review of 
the exhibition, but merely to say that its arrangement and opening 
were successful in every sense, considering to the full that its managers 
were pioneers in the task they had undertaken. The attendance on the 
opening night was as representative of the gas industry as it was in- 
dicative of the interest in gas and its uses on the part of the public, 
since the gas president and gas superintendent counted for naught in 
their elbowings by the gas consumer, who was here, there and every- 
where on the aisles and other open spaces of the Garden’s floor and 
boxes. Take it all-in-all, the exhibition is well worthy of the vast in- 
terest that it seeks to represent. A week from now we will have 
pleasure in reporting the svecial merits of the several displays, many 
of which can be done small justice to through mere reporting. 








Notes.—The Brooklyn Union Gas Company seems to be going 
through another upheaval, this time in respect of its engineering staff. 
We understand that the Company has decided to divide its district into 
two divisions—East and West—with Colonel Fred. S. Benson, formerly 
Chief Engineer of the entire system, in control of the former, Mr. J. 
H. Jourdan (son of the President of the Company) to have direction of 
the latter. We further understand that the office of Superintendent of 
Distribution and Mains has been abolished, and that Mr. Thomas E. 
Byrne, who supervised the last named department since its creation, re- 
sumes control of the superintendency of the Company’s station known 
heretofore as the Citizens branch. No change has been made in the of- 
fice of Treasurer of the Company.—There is good ground for the 
statement that important changes will be made at the annual meeting 
of the Norfolk (Va.) Company, which session will occur next week. It 
now looks that Mr. A.C. Humphreys will be named to the Presidency, 
vice Mr. A. W. Stark, and that the Company’s next Superintendent will 
be Mr. H. L. Rice. Mr. Rice is known to the fraternity through his 
connection with the Milwaukee (Wis.) Company as its Superintendent 
of Distribution.—tThe payment into the city treasury of Des Moines, 
Ia., by the Capital City Gas Light Company, on account of franchise 
agreement, for the six months ended December 31, 1896, amounted 
to $923.19, which payment represents 2 per cent. on the Company's 
gross receipts. At the annual meeting of the Lynn (Mass.) Gas and 
Electric Company it was voted to put the net selling rate at $1 per 1,000 
cubic feet, the concession to date from April lst. The schedule for an 
incandescent electric light supply was also revised. The officers chosen 
were: Directors, J.G. B. Adams, F. D. Allen, C. H. Baker, J. S. Bart- 
lett, A. F. Breed, M. P. Clough, G. B. Neal, C. H. Newhall, Lucian 
Newhall, C. F. Prichard and C. C. Fry ; Clerk and Treasurer, C. C. 
Fry.—tThe new plant of the Faribault (Minn.) Gas and Electric Com- 
pany is in operation, and Manager Hewes is correspondingly pleased. 
——Baltimore, Md., has determined to try the Welsbach system of 
lighting the streets on a fairly large scale.-——The gas p‘ant at Freder- 
icksburg, Va., is under ‘‘ municipal control.” At the last meeting of 
the City Council the question of naming a successor to Mr. William 
Fitzpatrick, as Superintendent of Works, was considered. There did 
not seem to be much doubt about his capability to fill the position, but 
there was quite a contention over the proposition to increase his salary 
from $600 to $700 per annum! It was, however, eventually determined 
$750 was not too much !——The proprietors of the Cicero Gas Company, 
of Oak Park, Ills., have good reason for congratulating themselves over 
the success whith has attended the development of that plant. Gas was 
first supplied in the Cicero and Oak Park districts in 1894, and although 
the population of the territory does not exceed 15,00, the Company last 
year sent out 52,000,000 cubic feet, of which 62 per cent. was used for 
purposes other than lighting. The rates are $1.25 per 1,000 for a supply 
on cooking, heating and power account, the charge for an illuminating 
supply being $1.50 per 1,000. Great as this showing is, however, 
Messrs. Rew and Morrell do not propose to stop where they are, even 
though the reported output shows a per capita consumption per annum 
of almost 3,500 cubic feet. ——An explosion of acetylene gas occurred 
in the shop of Messrs. Maresh & Holubar, Iowa City, Ia., some days 
ago, during the charging of a cylinder which it was proposed to ship to 
Oxford, Ia. Luckily no one was killed, but every window in the estab- 
lishment had to be reglazed, 




















Feb. 1, 1897. American Gas 





Light Fournal. 


163 

















[Prepared for the JournaL, by Mr. C. J. Russet. HuMPHREYs.] 
Municipal Control. 
tecnicos 

So much has been written of recent years on the general question of 
m.unicipalization of the services generally rendered by quasi-public cor- 
porations ; so many figures have been advanced to show, on paper, the 
great saving a community would effect by taking into its own hands 
the performance of these semi-public duties, and so effectually have 
these figures been rebutted and disproved that a writer turning to this 
theme to-day must doso feeling to the full measure that sensation of 
weariness which comes ever to one who is called upon to speak on a 
tl which has been so thrashed out that the very thrashing machine 
itself looks weary from its unremitting toil. And if there is one aspect 
of the case which we would avoid more than another in the present 
instance, it would be what we would call thestatistical side of the case, 
those arrays of figures which show—or rather let us say purport to 
show —the cost of electric lighting, or of gas lighting when the service is 
rendered by a municipality ; for surely this soil has been turned up so 
often that there remains not a single vestige of that luster which the 
virgin soil shows when first exposed to the light of the sun. And the 
showing up of the hollowness, rather let us say, the utter falseness of 
ihese figures, has fallen so often to the lot of the harrow, that we are 
feign to drop the figures which prove nothing ; we would leave alone 
these tables which would try to show the cost of electric lighting to be 
about $60 a year for an arc lamp, and drop the amended figures, which 
swell the cost to over $100, when proper maintenance, depreciation, 
interest, taxes and insurance find their proper places on the expense 
side of the sheet, and we would turn with a feeling of relief to one as- 
pect of the case—the deductions which are made from foreign exper- 
ience and the application of these deductions to our own cases, sur- 
rounded as we are by conditions differing so greatly with those of 
foreign lands ; but we would pause long enough to relate one incident 
in connection with the statistical aspect of the question which fell in 
our way a few years ago. 

We were engaged in a lengthy controversy on the theme of municipal 
electric lighting, and the usual display of figures was advanced by our 
opponents to show the great saving which certain cities had effected in 
this direction, and the experience of one Western town in particular 
was advanced with a persistent frequency which made us rather tired, 
but while the discussion was at its height news came to us that the 
municipal electric light station in the aforesaid city had been burned 
to the ground, that the property was a total loss, and there was no in- 
surance on the plant. A little later came the information that the city 
had decided not to rebuild its station, but would ask for tenders for 
electric lighting from private parties. This may be but a straw, but it 
tends to show the direction of the current of so-called economy which 
prevails,we fear, in too many of the towns engaged in municipal 
lighting. 

Now let us turn to the deductions which are made from experience 
abroad and the attempt to make these deductions dovetail into the con- 
ditions which here prevail. 

We are told Birmingham (England) has made a grand success of its 
municipal gas works, and that the same general plan has been carried 
along till the city is even in the tenement house business ; we have had 
most graphic pictures presented to our view of the ‘‘ before” and 
‘‘ after’ in the tenement districts ; nor have we been slow in joining 
with others in praise of the new conditions. We have read with pleas- 
ure of the profit the Birmingham Gas Works turns into the public 
treasury each year, but we have not followed the application of these 
facts to American cities, nor seen any reason in the deduction so loosely 
drawn that we could here follow the example set us by Birmingham. 

We have listened with attentive interest to the accounts of the Man- 
chester Gas Works, of the Salford Corporation Works and many 
another throughout the Kingdom. Nor have we been less absorbed 
when the tale has been told of the experiences in similar directions of 
the Continental cities, but we have not shared the joys of the enthusiast 
who could see in the near future American cities maintaining similar 
service in an equally praiseworthy way. 

The truth is, we must take cognizance, when treating of such 
matters, of the differences in the body politic in such a city as Birming- 
ham and, let us say, New York ; nor can we see that it is within the 
power of the municipality to bring about such a condition of adminis- 
tration as is found abroad. For the whole trend of universal suffrage 
is ia direct antagonism to what might be called the attempted com- 
mercialization of our cities ; that is to say, the placing of the ballot in 
the hand of every man, be he poor or be he rich, be of high degree, or 








be he of the poor degree, be he educated or be he uneducated, must | economical production of gas, showing but an indifferent return upon 


necessarily be antagonistic to the scheme of converting the munici- 
pality into a trading concern and have the business conducted along 
what might justly be called business lines, for the reason that the 
citizens do not have, could not have, a voice in the management of the 
municipal-commercial scheme in direct proportion—and only in direct 
proportion—to their liability for the results of any mismanagement of the 
enterprise. Suffrage gives to each man the right to vote, and nothing 
more; and he whose taxes would run up in the thousands of dollars 
wouid have no greater voice, even theoretically, and practically per- 
haps much less in the management of the municipal-commercial 
scheme than the voter who pays no tax whatever, and therefore would 
not be interested pecuniarily in the success or failure of the enterprise. 
This is as it must be, and we would not have it otherwise; but why 
not admit with candor and frankness the limitations of our body- 
politic, and while appreciating its full value for governmental purposes, 
also admit its weakness for the conduct of commercial business, be it 
gas lighting, electric lighting, running of street cars or maintenance of 
tenement houses. 

In the case of Birmingham, if our memory is not sadly at fault, the 
city officer who comes nearest to being the manager of the city (we 
mean the Town Clerk) has held that office for over a quarter of a cen- 
tury, and he draws a handsome salary in return for his services. 
Would a similar tenure be likely to fall to the lot of one in this 
country, where the city offices generally change as the wheel of 
political fortune brings the outs to the top? And in Birmingham the 
offices of Mayor and Aldermen are considered of life tenure and are 
filled without compensation by those who bave much at stake in the 
proper management of the municipality. 

Again, in Continental cities the conduct of the different branches of 
a municipality’s work is in the hands of experts in the various lines. 
If, for instance, such a city is seeking for an officer of Public Works, 
the choice is not restricted to the citizens of that municipality, but the 
whole field is scanned over to find one who—perhaps in a smaller 
sphere—has made a success in similar lines in some other city. And 
if an officer of public health be sought, or a manager for a lighting 
plant, a similar plan would be pursued ; but what a storm would be 
raised in any of our American cities, particularly those of medium 
size, should the city authorities, when seeking for a Street Commis- 
sioner, go beyond its own municipal bounds. 

As we pen these lines the following, from the editorial page of the 
Boston Transcript, comes to our eyes: ‘‘ The city of North Adams is 
less than two years old, and yet already its Mayor comes to the Legis- 
lature asking for a radical change in its charter, namely, the abolish- 
ment of its Board of Public Works. Curiously enough, in the new 
charter that Malden asks for, one of the principal features is a Board of 
Public Works. The puzzle of how to administer the affairs of a city 
appears to be one of the most difficult things to solve.” 

It may be but a straw, yet it tends to show how many and great are 
the difficulties which beset all good citizens in their efforts to improve 
the government of American cities ; and surely if we strive to enlarge 
the scope of these cities, and endeavor to convert them into trading 
concerns, the difficulties would be enhanced athousand fold. And we 
cannot refrain from expressing the thought that our learned professors 
and theorists should admit the limitations of our body-politic, and 
cease joining hands with the spoilsman and the wardman in their 
efforts to make of the municipality a commercial enterprise for trading 
in votes and other comodities, and join with the good but practical cit- 
izens who have for their watchword ‘The government for govern- 
mental purposes only.” 








[Prepared for the JournaL, by Mr. C. P. RussEtt.] 
Pipes and Piping: Patterns, Materials and Methods Best 
Suited for Plant and Line Construction and Main- 


tenance. sisal cist 


In the construction of and alterations and additions to gas plants, it 
is but seldom that the question of selecting proper piping, best suited to 
the line work and branches on the works and in the distributing sys- 
tem, receives the consideration that should be accorded to a matter of 
such paramount importance. The adoption of all materials to be em- 
ployed, not only for the conduits but for the joints as well, should not 
be decided upon until after a careful study of the then existing require- 
ments, coupled with the probable, if not possible, needs of future ex- 
tensions or betterments, has been made. We rarely find plants that are 
ideals in both the manufacturingand distributing departments, and the 
unfortunate position of a works otherwise perfectly arranged for the 
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the capital invested, by reason of an imperfect system of mains and 
services, is one with which we are frequently confronted. 

It is perhaps unnecessary to call attention to the fact that local con- 
ditions must, in a measure, govern the selection of materials and modify 
methods of laying pipe and branehes followed in different localities ; 
but it is safe to say that the variations are not so great as to preclude of 
the acceptance of some set rule based upon the suggestions this article 
is intended to convey. The writer's experience in this direction has 
been, he believes, sufficiently diversified and extended to cover all other 
than extremely abnormal instances, and in- setting forth the opinions 
that follow he does so with the assurance that they will be found, in 
the main, correct and in line with the observations of those whose daily 
conduct of the mechanical end of the gas business places them in a 
position to know. 

For the purpose of illustration, let us assume that we contemplate 
building a new plant, installing all machinery, piping, etc., from the 
generating apparatus to the inlet of the last consumer’s meter. Sup 
posing the site to have been selected with all due regard to accessibility, 
shipping and receiving facilities, and with the desirability of not being 
too far removed from the extreme point of delivery in view, we are 
ready to proceed with connecting the various apparatus employed in 
generating and purifying gas and to commence laying mains from the 
governor outlet in and through ‘the public streets. If in a coal gas 
plant, or a combined coal and water gas plant—the water gas being 
made in apparatus of the Tessie du Motay type—in which the producer 
or ‘‘ blue” gas is first sent into a so-called hydrogen holder, and then 
returned into and through carbureters or illuminators to benches of 
‘* fixing” retorts, where the hydrocarbonaceous vapor is converted, or 
at least is so intended to be, into.a permanent, non-condensable hydro- 
carbon gas, the stand pipes, bridge and dip pipes, and the hydraulic, 
vapor and foul mains are the first to command attention. It is a re- 
markable fact, and one to be deplored, that with the advanced methods 
of constructing these mains, and that, too, at little if any appreciable 
more expense than the older and, I may say, original patterns, many 
engineers exercise but poor judgment and still adhere to such designs 

should properly have long since been relegated to the ‘‘ scrap heap.” 
fhe hydraulic main should be so constructed that it can be eleansed at 
any time without interrupting the manufacture of gas. 

A main of modern construction, such as built by a prominent con- 
cern in the country, is as follows: The top and side sheets are of 
wrought iron or steel, the rear sheet being carried down in such man- 
ner as to form a diaphragm or curtain, dipping into the ammoniacal 
liquor or tar, thus effectually sealing off the gas in the main proper 
and permitting of the removal of a cleaning plate, conveniently locat- 
ed, and affording access to a cast. iron pocket or receptacle, bolted to 
the main proper, in which all the heavy tar, etc., has been deposited. 
The cleaning plate may be made in one section, so as to allow of access 
to the entire length of the main, or be provided with hand-hole plates 
placed opposite the dip pipes only. Either arrangement will answer 
the same purpose, but it is preferable to use the first, as the operation 
of cleaning may be much accelerated therewith, and the work more 
efficiently done, than if the hand-hole plates alone are provided. This 
construction is not excessively expensive, and whatever additional cost 
is incurred over and above that of the old types, is more than compen- 
sated for in a very short time by the many advantages obtained. The 
area surrounding the flange of the dip pipes on the top of the main 
should be so divided as to allow of hand-holes and covers being intro- 
duced. It is poor construction, especially in wrought iron or steel 
mains, to secure the lower flange of the dip pipe to the main by means 
of tap bolts, and if the hand-holes mentioned are provided, machine 
bolts can be used and properly set up without fear of stripping the 
threads or of making an imperfect and probably insecure joint. 

The dip pipes should be of ample diameter, not particularly because 
of the volume of gas they may be called upon to convey at any mo- 
ment, but because of the liability of clogging up incident to the vary- 
ing volumes, under widely different conditions as to temperature, 
density and travel, that pass though them in the course of daily opera 
tions. The bridge or straddle pipes are perhaps the most important 
part of the connecting ironwork used in bench construction. Asa 
consequence, the pattern adopted should be such that the work of 
cleaning out can be done efficiently and in the minimum of time. 
Several devices have been put upon the market to accomplish this, in 
the way of self-sealing covers, etc., but the old and familiar acorn 
plug is as yet superior—in a coal gas works at least—to any other in- 
vention. It is at all times easily removable, and, when set back in po- 
sition, properly luted, makes a tight, durable and most satisfactory ap- 
pliance for the purpose intended. 


The horizontal pipe between the dip and stand pipe connection 
branches should be set at an angle of, say, 30°. This is a compara- 
tively easy and gradual ascent, and, with a plug set vertically in the 
stand pipe branch and another straddling the angle formed by the cen- 
ter lines of the horizontal pipe and dip pipe branch, insures accessili|- 
ity and permits of the work of chipping out being done thoroughly and 
expeditiously.’ The stand pipes, so often a source of annoyance by rea- 
son of becoming clogged or stopped up, should be so erected as to min- 
mize this trouble. The diameter of these pipes, for retorts above 14 
inches by 24 inches, should not be less than 7 inches. Stopped stand 
pipes, however, are not as a rule, attributable to their dimensions. 
The manner in which they are set has undoubtedly much more to 
answer for in this direction, and it will be found that if they are pro 
tected from the action of the heat given off by the front wall of 
the bench but little complaint will arise on this account. The type 
of joints, as well as the manner in which they should be put together, 
should be as follows: The joints between the main and dip pipes, as 
also between the dip pipes and bridge pipes, and the bridge pipes and 
stand pipes, should be all flanged. The bolt holes should be so place«| 
as to straddle the centers. Millboard gaskets, cut true to the diameters 
of the flanges of the various connecting pipes, should be used. The 
faces of the flanges should be liberally chalked. This insures the pres 
ervation of the gasket for future use after the work is taken apart, 
as when the metal faces are so treated the gasket does not adhere to 
them and tear away, as would otherwise be the case. 

In setting up the joints, the bolts are first provided with sheet 
washers between the heads, the metal flanges and the nuts. Use 
bolts of such size that they will fit snugly, but not too tightly, in the 
bolt holes. Set up the bolts, finger tight, equally all around. In ap 
plying the wrench, take up uniformly the nuts opposite each other, and 
maintain this mode of procedure until the strain is evenly distributed 
between the number of bolts used, and the joint is tight. It too fre- 
quently happens that this work is delegated to an ordinary laborer, to 
whom the securing of tightness means the application of brute force 
applied to each bolt or nut consecutively. The result is attested by the 
usual condition of a majority of gas works, in which the retort house 
partakes more of the nature of a smoke house than of what it should 
and could be made. 

The bell or hub joints between the stand pipes, curved vipes and re- 
tort mouthpieces are made in numerous ways. No uniformity of 
opinion prevails as to the best materials for this purpose. The writer 
has tried almost everything suggested in this connection, and has 
found that, by using a packing of asbestos rope steeped in glycerine 
first heated to nearly boiling point, and then caulked solidly around 
the stand pipe in the bell or hub, the remaining space being filled with 
unslaked lime and finely pulverized slate in equal proportions, a 
joint is obtained which, although easily taken apart, will never leak 
if properly made. The rust joint is not at all desirable. Unless it is 
perfectly tight when set up it is almost impossible to make it so when 
once in use. Moreover, taking these joints apart requires a great dea! 
of labor, and the operation has to be carried on carefully for fear of 
injuring the pipes. There are many other objectionable features, but 
these are so well known and so fully recognized that it is not necessary 
to recite them here. 

The water supply pipe and the tar and gas take-off pipes, although 
often looked upon as being matters of minor importance, are of such 
consequence that the usual haphazard methods followed in attaching 
them cannot be too severely condemned. The question as to the depth 
of dip maintained is often asked, and is as often-answered evasively or 
in such manner as to show that the information given is merely a matter 
of conjecture. I venture to say that the position of the tar gate is, in 
nine ¢ases out of ten, an unknown quantity, and although, aside from 
the loss occasioned by the wastage of so valuable a residual as tar, the 
dip carried and the working condition of the hydraulic main are appre- 
ciable factors in the operation of a plant, they receive absolutely no at- 
tention from the day of installation of the apparatus until such time as 
stoppages or other like drawbacks occur. 

The water feed pipe should be introduced into the end of the hydrau- 
lic main, opposite the tar gate or take-off. A siphon tube, fitted with a 
funnel placed directly under the feed water pipe, is the best contrivance 
to use, as the amount of water going into the main can thus be easily 
seen and the supply regulated to suit the requirements. The water be- 
ing constantly introduced displaces the tar, the latter being carried off 
by reason of its greater gravity through the inlet to the tar gate over 
the overflow into the seal pot and thence to the storage tank. The ad- 
justing appliance on the tar gate overflow should be provided with an 





| indicator, so that the height of the fluid in the main is at all times dis- 
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cernible. The gas take-offs should be located at both ends of the main, 
a sectional part of which should be attached for this purpose solely. 
The following arrangement has been found in practice to work admira- 
bly and to give excellent results : 

The two take-offs are connected to the foul main through what might 
be termed a distributing main. Two valves are provided, but in opera- 
tion only one take-off is used at atime. The one valve being closed, 
the gas is made to travel in the direction of the open one, and through 
it into the distributing main and foul main by means of a connecting 
tee-piece centrally located. At periods governed by the amount of gas 
made, this operation is reversed, and although the arrangement pro- 
posed and the modus operandi suggested apparently offer no advan- 
tages, it has been demonstrated that much is gained thereby, not only 
in the results obtained, but in the perfect condition in which the hy- 
draulic and foul mains are kept. 

The material used in constructing hydraulic mains is a question open 
to much argument. Cast iron undoubtedly has its advantages, and in 
s nall works, where but little time and attention can be devoted to keep- 
ing the hydraulic main in condition, or where the requirements are 
such as to call for a main of small dimensions, it is probably the most 
serviceable. In moderate sized plants, say of 100,000 cubic feet daily 
cipacity, and in works of larger output, wrought iron or steel is un- 
deniably the better material. In all sizes, from 24 inches by 30 inches 
up, these materials commend themselves because of their lightness, the 
c mparative ease with which they can be handled and the absolute 
uniformity of shape and dimensions into which they can be worked. 
‘This applies also to the pipes connecting the various apparatus through- 
out the plant. Wherever these connections are above ground, and are 
of greater internal diameter than 24 inches, spiral riveted wrought iron 
or steel pipe with flanged diaphragm joints is best suited to the purpose. 

In connecting up the apparatus with smaller sized pipe, cast iron of 
course will be used. In this instance all exposed work sheuld be done 
with flanged pipe. The reasons therefor are so numerous that the 
question of cost over that of bell and spigot pipe should not be con- 
sidered. The ease and rapidity with which any joint can be removed 
to permit of the introduction of additional apparutus, the small expense 
with which such removal and subsequent replacing can be made, and 
the many other points of advantage that readily suggest themselves, 
are overwhelmingly in favor of the use of flanged joints in plant con- 
struction as against that of any other type. 

It may seem superfluous to suggest that the connecting pipe lines be 
made as straight as possible, but the writer has so often seen this point 
lost sight of, and that, too, in comparatively new plants, that he be- 
lieves a timely hint will not be amiss. The ancient theory that the 
greater the length of pipe through which the gas has to travel, and the 
more ramifications it has to follow on its way to the holders, the better 
will be its quality and condition, has long since been exploded. In a 
properly constructed plant, apparatus is provided to accomplish this 
result, and the only assistance to be expected from the pipe lines is that 
they will be sufficiently large to permit of the gas being conveyed 
through them at a reasonably low speed. 

Each piece of apparatus should be set in a bye pass, arranged with 
inlet, outlet aud bye-pass vaives. A valve system, such as described, 
althuugh slightly more expensive than a two or three-way bye pass 
valve, is infinitely more satisfactory. Gate valves are not so subject to 
leakage, and, beyond occasionally repacking the stuffing boxes and oil- 
ing the stems, require but little attention. It is preferable to use valves 
with outside screws and yokes, as in this type the threads are always 
accessible, easily kept in perfect condition, and in themselves show at a 
glance the position of the gates. Moreover, the yoke affords almost 
absolute protection against the accidental straining or other injury to 
the stem so frequently experienced with valves of other design. 

From the outlet of the station meter to the valve system for distribu- 
tion to the various holders, the most important of all questions relating 
to the pipe work on the plant confronts us. Generally the work is very 
carelessly performed. In making plans for this purpose it should be 
remembered that repairs and alterations to gasholder inlet and outlet 
pipes are extremely difficult, troublesome and expensive, therefore no 
pains should be spared to make the work such that not only will it be 
adequate for the then existing requirements, but also for demands that 
may at the time be considered abnormal. The inlet and outlet pipes 
should have a bye-pass valve between them, so that both pipes can be 
at any time, by the simple opening of such valve, used in conjunction 
or separately for introducing gas intothe holder or for supplying the 
needs of the distributing system. The advantage is evident. In the 
event of any stoppage occuring in either pipe, the other can be used 
until the trouble is remedied. Any back pressure can thus be instantly 





relieved and the holder, that would otherwise necessarily be inactive 
for one or the other purpose, can be used just as though no such stop- 
page existed. 

In building the holder do not, because of a little additional expense, 
use pipe of small diameter. Remember that a 12-inch pipe, although 
but twice the diameter, has four times the area, and nearly six times 
the working capacity of a 6-inch pipe under the same comparative con- 
ditions as to length and pressure. In locating the stand pipes in the 
holder tank, place them as far distant from one another as possible, 
preferably upon opposite sides of the tauk. This will insure gas of 
uniform candle power, under ordinary conditions, being delivered 
through the outlet when the holder is being supplied from the works. 
In a coal gas plant, or even in a water gas plant, i.e., of the Lowe type 
of apparatus, where ia the older installations the relief holder was not 
used but the gas sent into the storage holder direct, the variations in 
candle power are so great as to be noticeable at the consumer's burner. 
By reference to the following table, in which the production per hour 
from a 300 lbs. charge of a good grade of gas coal is given, as also the 
specific gravity of the gas produded, it will be seen how much this 
variation amounts to, particularly when the make is light. 

Assuming that the coal is of sufficiently high grade to yield 5 cubic 
feet per pound, without allowance for temperature and atmospheric 
pressure, the duration of the charge being, as it frequently is, 5 hours, 
we obtain these results : 











Cubic Feet Per Cent. Specific 
Produced. of Velume. Gravity. 
MO WOEE = 6d 6 sex 699.3 .4662 .679 
MP ee elena 411.4 .2743 417 
me teaueaeets 239.3 .1595 .397 
Wee" as Seodeas 109.5 .0730 .329 
Oe acres 40.5 .0270 _ 
1500.0 1.0000 .4545 


If enricher is used in the shape of cannel coal, the results are even 
more widely divergent, and the entire value of the cannel gas produced, 
aside from its not being allowed time to sufficiently disseminate and 
thus fulfil the purpose for which it was intended, enters the outlet pipe 
and proves rather more of a detriment than a benefit to the general 
result. 

These remarks, of course, apply more particularly to plants in which 
there is but one holder, and wherein the inlet and outlet pipes are lo- 
cated as they most generally are, quite close to one another, thus rend- 
ering the tendency to establish a current between the incoming and 
outgoing gas, similar to that of a siphon, very likely. Again, when it 
becomes necessary to change the purifiers, unless provision is made for 
blowing out the air contained in the fresh box, the candle power of the 
outgoing gas, if the draught is even only moderately heavy, is so 
materially affected as to give cause for complaint upon the part of the 
consumers. 

In attaching the drip pipes to the various apparatus, a cock and 
union should be used. This permits of easily taking out the drip 
pipe for examination or repairs without the escape of gas. Iron plug 
cocks are of course the best, being more durable than any other, be- 
sides being almost indestructible by the action of the various impurities 


contained in the gas. 
(To be Continued.) 








Stopped Ascension Pipes. 


52 clio 
By Mr. S. Carpenter, of East Ham, Essex, in the London Journal. 


The appeal made by a country manager, in the Journal for the Ist 
ult., for help in the removal of the difficulty attending the stoppage of 
ascension pipes has prompted me to offer to him and other managers 
who are similarly troubled a few observations and suggestions resulting 
from my own experience in gas works. 

Many of the stoppages which occur in ascension pipes may be pre- 
vented by keeping the hydraulic main clear of tar, for it is the accumu- 
lation of thick tar or other sediment at the bottom of the main that is 
most frequently the cause of these obstructions. When the hydraulic 
main and the ascension, arch and dip pipes have been thoroughly 
cleaned out, and the settings have been again set to work, it will be 
some time before the pipes begin to stop. The writer has known it to 
be a month before any trouble with choked pipes, or leaks round the 
mouthpieces of the retorts, has been experienced ; but after that time 
the stoppages and leaks came on gradually and soon got to be very an- 
noying. He has tried all manner of schemes to prevent the pipes from 
stopping. In the year 1846, when he first began to find out the laws 
governing stopped ascension pipes, he made several experiments. He 
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first had the mouthpiece filled with coke, so that the gas had to pass 
through it before going up the ascension pipes. He next had the 
mouthpiece filled with bricks, allowing a few apertures for the gas to 
go through before flowing into the ascension pipes. Then he hadfitted in 
the inside of the mouthpiece a piece of perforated iron through which 
the gas had to pass. He also had a large iron pot, filled with water, put 
just inside the mouthpiece, so that the steam produced might rise into 
the ascension pipe with the gas. None of these plans was, however, ef- 
fectual in preventing the choking of the pipes. He then tried another 
scheme. He had a large iron retort made, so as to allow the gas to pass 
up at the back, and flow along a partition charged with iron turnings 
before entering the ascension pipe; but it had no effect. This exhaust- 
ed all his schemes for preventing stopped pipes. 

About the year 1860 the writer’s attention was turned to the purifica. 
tion of gas by oxide of iron and atmospheric air. In 1866 he studied 
the question of the removal of bisulphide of carbon and the best mate- 
rial to be employed to do it. A great number of methods and materials 
were tried, but the only agent that came to the front and stood its 
ground was lime. In order to bring lime into a condition to remove bi 
sulphide of carbon, he converted it into hydrogenated sulphide of calci 
um, which possesses in a high degree the power of absorbing that stab- 
born impurity. After satisfying himself that lime was the most effect- 
ive material to be employed, he once more took up the subject of 
stopped ascension pipes. In the summer, when the settings were let 
down for repair and for cleaning the hydraulic main and ascension 
pipes, his attention was drawn to the thick tar or other sediment at the 
bottom of the main. It was from 4 to 6 inches deep, and in some 
places the dip pipes were actually imbedded in it. Before these settings 
were let down there were a good many stopped pipes, ard there was 
much leakage of gas round the mouthpieces. Special care was taken 
to have the main and ascension pipes thoroughly cleaned out before 
they were again used, and when the settings were started afresh partic- 
ular notice was taken as to how they worked day by day. Everything 
went on well for some time—no stopped pipes and no leaks. But after 
a while the old troubles re-appeared—the lids begin to leak badly and 
the pipes to stop. _ Not only were there chokes in the mouths of the re- 
torts, but the bridge and dip pipes began to be stopped ; and this, of 
course, interfered very seriously with the work of gas making. 

In all his schemes for preventing stopped ascension pipes, therefore, 
the writer had been baffled. But being unwilling to be outdone, after 
the retort settings had been at work for about a month or six weeks, he 
had manholes cut in the hydraulic main, just above the dips ; and one 
Sunday, when the settings were at rest, he had the covers taken off, 
and the inside of the main examined. At the bottom he found from 2 
to 3 inches of tar and sediment adhering to the metal. Feeling confi- 
dent that this was what had been stopping the pipes, the next thing to 
consider was how to get the stuff away without interfering with the 
seals of the dip pipes. While the writer was cogitating as to how he 
could maintain the seals while the hydraulic main was being cleaned 
out, the leaks round the mouthpieces and the stoppages in the pipes in 
creased considerably. While watching the leaks, he noticed that they 
were very irregular, particularly during the first three or four hours of 
the charge. On opening the hydraulic main a second time, about 4 
inches of sediment were found ; while under some of the dip pipes it 
was 5 inches thick. As there was only a 6-inch clearance between the 
bottoms of the dip pipes and the main, there was very little space for 
the passage of the gas. Is it to be wondered at that there is so much 
back pressure on the ascension pipes and retorts, when the gas cannot 
easily get away from the dip pipes? If the retorts are working at their 
proper heat, about ;4, of the gas from the charge of coal passes off in the 
first three hours. Hence the necessity for having plenty of space between 
the ends of the dips and the bottom of the main, so that the gas may 
flow away freely. This space ought not to be less than about 6 inches, 
so as to afford ample room for the gas to develop as it issues from the 
dip pipes. If the thick tar is allowed to accumulate at the bottom of 
the main, it will, of course, fill up the space which ought to be kept for 
the gas. In the first three hours of the charge, when the gas is coming 
off so abundantly from the coals, if there is any thick tar or other sed- 
iment in the main, the gas passing up the ascension pipes would come 
in contact with a solid substance, which would make it rebound ; and 
this unnecessary pressure would cause the retorts to scurf and the pipes 
to choke. The back pressure would also make the tar adhere to the 
sides of the pipes, and the hot gas given off in the last two hours of the 
charge would cause it to become hard and jagged. This would go on 
until the pipes were entirely stopped. 

Can there be any wonder at the low returns of make of gas per ton 
of coal carbonized if this state of things exists? The hydraulic main 





seal-regulating valve may become partly stopped up with thick tar; 
and the pipe which conveys the tar and gas from the main needs atten- 
tion at times. All of these semi-stoppages contribute to reduce the 
make of gas per ton of coal ; and the writer's advice is to reduce these 
hindrances as much as possible. If a manager wishes to save the gus 
he makes, there are several things he must pay great attention to. [He 
must have good gas making heats, so as to bring out of the coals the 
full quantity of gas they are capable of yielding. He must also keep 
the hydraulic main clear of accumulations of thick tar or other 
sediment; and this will very much reduce the number of stopped 
ascension pipes, and keep the seal-regulating valve clean. Sometimes 
the tar will settle on the sides of the valve, and close up a part of its 
aperture. This should be prevented, as it causes back-pressure on thie 
ascension pipes and retorts, and entails a loss of gas. The hydraulic 
can be easily kept clean, and this will reduce the number of stopped 
pipes about 70 per cent. 

The writer will now endeavor to explain the way in which the 
hydraulic main can be kept clear and the tar maintained in a perfect\y 
liquid state. When his attention was first called to the thick tar in the 
main, he was perfectly satisfied that this was the cause of so many 
stopped ascension pipes. But the question was how to get the tar ont 
without letting down the settings. Wheu these were at rest, a large 
manhole was cut in the main, as already explained, so that a man 
could put in a scraper under the bottoms of the dip pipes, and draw 
the sediment to the hole, whence it could betaken out; but of course, 
he had to be careful to keep the seal right. After this was done, it was 
always found that the stoppages were greatly reduced, and that there 
were not so many leakages round the mouthpieces. Finding great 
benefit from this cleaning out the hydraulic main, the practice was 
continued for some years. 

While the writer was considering what means could be adopted to 
keep the main clear while it wasin use, and to obviate the necessity for 
suspending gas making or for opening the main or interfering with the 
seal of the dip pipes, he devised a method of readily clearing hydraulic 
mains which he will now proceed to describe. It consists essentially in 
combining with the hydraulic main deposit boxes or pockets fixed in 
open connection with the bottom, and carried above the level of the 
contained liquor. Suitable scrapers, extending transversly across the 
main at or about its base, so adapted as to be moved backwards or for- 
wards between the pockets by means of a rotary screw spindle, so as 
to scrape off and convey the deposit to an adjacent pocket, whence it 
can be removed when required by scoops or similar means, during the 
process of gas manufacture, and without interfering in any way with 
it. At works where the appliance has been in operation for two years, 
the main has been kept perfectly clean, and the number of stopped 
pipes reduced something like 70 or 80 per cent. One very noticeable 
thing at the place where this machine is at work is that one hydraulic 
main and a set of 6-inch ascension pipes are sufficient to take away the 
gas from long retorts. This result is obtained in practice. 








The Recollections of a Country Gas Manager.—No. II.) 
i 


By ‘‘ AN OLD Ong,” in the Gas World. 


The stoker of former days had particular views as to the temperature 
of carbonization and quantity per charge, which usually took a start 
from the arrangement best suited to his own personal proclivities and 
to the system of working which had gradually been evolved since the 
commencement of the works. Since there were no Gas Engineers 
Associations in those days, and nothing like the facilities for communi- 
cating with one’s neighbors and finding out the practice in other places, 
that exist now, some considerable diversity obtained. And the manager 
himself had no very definite ideas on the subject. Eight-hour charges 
were very common, and the quantity per charge was, generally speak- 
ing, much less than 1s now the practice, about 2 cwts. being considered 
good working. Under these conditions it will be readily understood 
that very little was done in the way of testing various qualities of coal, 
one against the other. Choked ascension pipes and deposits of naphtha- 
line were supposed to be mat.ers depending entirely on the quality of 
the coal, and the quantitative determination of the impurities—now a 
comparatively simple matter—had not been thought of. So, aslongas 
the working was carried on with only a moderate degree of trouble 
from such causes, and the quality of the gas was fairly satisfactory, the 
usual rule was to keep to the same brand of coal, and bear the ills we 
had rather than fly to others that we knew notof. The introduction of 
a different quality of coal was the signal for trouble. If it did not fitin 





1. For No. 1., see Journat, ante, p. 89. 
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with the established system of working, the stoker condemned it as bad, | large foul main and other arrangements for carrying out this process 
and it was a case of giving a dog a bad name and hanging him. slowly and gradually ; the hydraulic is large and roomy, and the gas 
In a general way the stoker was too apathetic tu run high heats, and is cooled considerably before it leaves the retort house. The ascension 
the difficulty was to keep the holders up. After this had obtained for | pipes are larger and longer, and the hydraulic is kept 2 or 3 feet clear 
some time the fiat would go forth from the board room that the holder| above the beds. But with a comparatively small hydraulic, from 
was to be kept full at all costs, and this was not uncommonly carried | which a few feet of ordinary cast iron pipe passed direct through the 
toan absurd extent. I shall scarcely be believed when I mention that | retort house wall to the external air, the gas was suddenly cooled and 
in one case it was the regular rule to have the holder ‘‘ blowing” by | accumulations of pitch were frequent. Very generally it happened that 
about 2 o’clock in the day ; and I have often seen the stoker sitting | the yas was throttled by the insufficient area of the outlet from the hy- 
smoking his pipe, with the air of one who has done his duty, listening | draulic. This is now much larger, with a marked effect on the num- 
contentedly to the bubbling of the escaping gas. This worthy was an | ber of stopped ascension pipes and the accumulation of carbon in the 
exception to the general rule, and ran very high heats and small | retorts. I remember one instance where the stokers complained of the 
charges. He took a pride in turning out the highest possible yield per work entailed by stopped pipes, and to pacify them a small “extra” 
ton, and delighted to make more than anyone else could do, looking | per pipe was agreed upon. This arrangement, as may be imagined, 
upon the extra make as a proof of his own superior ability. He could | satisfied the men, but did not tend to reduce the trouble and loss due to 
boast of having ‘‘stood on the tar” in the tar well; and, of course, | choked ascension pipes. At length the difficulties arising from short 
troubles from stoppages and naphthaline deposits were frequent, but | supply of gas at intervals throughout the winter, and the heavy wear 
they were accepted as unavoidable, and no one connected them with | and tear on the retorts, led to the conclusion that something must be 
the high make per ton. The quality of the gas was not always satis | done. An expert was called in, and he at once pitched on the outlet 
factory, but the invariable answer to complaints was “‘ the fittings.” from the hydraulic, and pronounced it to be much too small. This 
Any special peculiarity about the plant was jealously guarded as a| part of the plant was entirely remodeled, with very satisfactory results 
trade secret, and an effort to pry into it was resented as a dastardly at-| to the shareholders, and also to the consumers, as it practically proved 
tempt to take away one’s bread and butter. To give an example: Ata! the death knell of the premium for stopped pipes. 
certain little works operations were occasionally entirely stopped by a| Stoppages in the condenser were looked upon as a regular thing to be 
difficulty in the condensers, which only ‘‘ Thomas” (the old stoker was | contended with throughout the winter, and one of my early experi- 
always called by his Christian name) could set right, and this he*would | ences was to put up a small steam boiler for the purpose of blowing 
do in a very few minutes if no one was in sight. The condenser was of | steam into the inlet of the condenser, so as to avoid the annoyance and 
the usual upright pattern, having a large base divided by diaphragms, | loss caused by a sudden and complete stoppage, necessitating the slack- 
and, although this difficulty existed for many years, the cause was not | ing off of all the retorts. Sudden frost or prolonged cold increased the 
known until after the old man’s decease. His successor in office found | | trouble, which usually occurred in the neighborhood of the condenser 
that the overflow had, by mistake, been set at a higher level than the| inlet, or at the place where the outlet from the hydraulic passed 
gas outlet pipe ; so, unless the chest was drawn off at regular intervals, | | through the wall. There was not only the pitchy matter in the con- 
the outlet would be flooded. How far Chomas was aware of this it is| denser and connections, which was enough of itself to contend with, 
difficult to decide, but two plugs, one in the gas outlet and the other in | but the effect of driving tar forward was evident in the scrubber and 
the body of the condenser, were discovered. They were near to each | purifiers. The scrubber required to be entirely cleaned out every year, 
other, and just over a seal box, but their existence was not known to| and even then would occasionally create a diversion by the accumula- 
anyone else, and the ‘‘secret” consisted of taking out the plugs and | tion of tarry matter just thin enough to settle down to the lower part of 
letting off the excess of tar and liquor when necessary. the apparatus, but not to run off. This, like the other matters, was re- 
No laborer or other person about the works was expected to under-| garded as an incidental, and could be dealt with by bye-passing the 
stand the mysteries of the purifier valves, and if there was a center | scrubber, which was invariably provided with valves for that purpose. 
valve it was, as often as not, manipulated in some extraordinary man-| The custom of bye-pass valves for the condenser and scrubber is still 
ner quite diverse from the intentions of the maker. Very often it hap- | retained, though now scarcely necessary, as in modern works these ap- 
pened that the valve was a second-hand one, delivered from a distance | pliances go on year after year without trouble from stoppages. But at 
and put in place by a local fitter who knew nothing about it ; and be | the time of which I am writing there was no risk of the valves setting 
tween him and the stoker the chances were that the connections of | hard for want of use. Troubles from naphthaline deposits in the 
No. 2 were coupled up to No. 1, or the outlets put where the inlets| holder connections or in the services and fittings have now almost en- 
ought to be. The valve being fixed, the way to work it was a process|tirely disappeared with the introduction of improved condensation. 
of ‘trial and error,” and the exact procedure of turning off or putting} When a stoppage occurred—which, as likely as not, was at the cold- 
on any particular purifier was known only to the stoker. The result | est part of the night—the unfortunate manager had to turn out with 
when that individual was laid aside from any cause can easily be im- | | the rest to locate and remove the deposit. Many works had no steam 
agined. This was before the days of dry-faced center valves, and a | boiler, and sometimes an ordinary domestic ‘‘ copper,” for providing 
number of old fashioned hydraulic valves were then in existence, most | hot water, was a part of the plant. Failing this, the only available 
of which have now passed ever to the scrap heap. | method was to heat pieces of brick or old furnace bars to a red heat in 
The governor was much in the same condition, the regulation of the | the furnace and plunge the same into buckets of cold water. Many 
pressure being entirely a matter of putting on or taking off certain} and many an hour has the writer spent in preparing hot water for 
weights, without reference to the pressure gauge. Once I was asked | flushing by this means. Sometimes long siphon pipes of wrought iron 
to look into a bad case of leakage. Having found that the receipts rep. | were affixed, so that troublesome corners could be flushed out without 
resented only about 4,000 cubic feet per ton of coal carbonized, the next | disturbing the make of gas. 
discovery was that the full holder pressure was on the distribution 
system throughout the 24 ete The stoker was watched for a few , . 
days, and observed to ‘‘puton” and ‘take off” the pressure at the The Coke Trade of Connelisville in 1896. 
governor in the usual way, and there was no reason to believe that he| it opi 
had been negligent in his duty. It was evident that the governor did | According to the Connellsville (Pa.) Courier the coke trade in 1896 
not check the yas at all, and on taking the appliance to pieces the mys- | | of that district was fairly good until June, when the nomination of the 
tery was explained. The cone had fallen off the hook by which it was, | free silver ticket caused the blowing out of a large number of blast 
or rather ought to have been, suspended, and lay in the bottom of the | furnaces and a consequent falling off in the demand for coke. There 
inlet, leaving a full way opening right through. An examination of | was no improvement until after the election, when the demand in- 
the accounts showed that the leakage had taken a decided jump in the | creased very considerably and 1896 closed with a production to its 
wrong direction about three years previously. | credit of 5,411,602 tons. The output of 1895 aggregated 8,244,488 tons 
With difficulties such as these to contend with, one can easily under-| This was the banner year of coke making in the Connellsville region 
stand that the plan of letting the works on lease to a competent gas en- | Notwithstanding the largely decreased production, 1896 was a more 
gineer was adopted in many cases, and also that, by the exercise of | profitable year. The price of coke and the wages of labor were higher. 
proper care and skill, the lessee was able to pay a good dividend to the | During 1895 coke had been advanced by successive stages from $1 to 
shareholders, to make concessions to the consumers, and to have a nice | $1.60 per ton, the average price for the year being $1.23, and the ag 
little profit left for himself. | gregate production yielded a revenue of $10,140,658. With the advent 
But the chief source of trouble was due to want of knowledge and | of 1896 the price was advanced to $2 by the H. C. Frick Coke Company. 
experience in condensation. The usual practice now is to provide aj Very little coke, however, was sold at that figure, aciual prices rang- 
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ing from $1.50 to $1.75, and an Eastern contract was taken at $1.35 per 
ton at oven. The attempt to sell furnace coke at $2 per ton lost the 
Connellsville region some customers, The ciief beneficiary was the 
Flat Top region of West Virginia, whose product is being sold in some 
of the Western markets, notably in Chicago, at a much less price than 
Connellsville coke. The railroads came to the relief of the iron men 
in some measure, however. Freight rates were reduced 50 cents per 
ton on iron and 53 cents on ore. The coke operators joined in a pro- 
test against the exorbitant rates on coke and these were subsequently 
reduced 10 cents per ton to Pittsburgh, the Valleys and Cleveland, 35 
cents to Chicago, and 25 cents to other Western points. 

Under the sliding scale of wages in the region, the rate of mining 
advanced from 90 cents to $1.02 per 100 bushels, an advance of about 
13 per cent. Other wages advanced accordingly. These rates have 
been in force during the entire year at all the Frick plants and gener- 
ally in the region. Barring the enforced shutting down of so many 
ovens during the summer dullness and the consequent shortage of work 
and working time, the situation was satisfactory to the coke workers. 
A futile attempt was made by some of the old strike leaders to revive 
the organization upon which they fed and fattened in 1893. 

The following tabulated statement shows the total number of ovens, 
the annual output, average price and gross revenue of the region from 
1880 to date : 


Total Tons Average Gross 

Year. Ovens. Made. Price. Revenues. 

MP Sion sisw ews 7,211 2,205,946 $1.79 $3,948,643 
eis sacaneces 3,208 2,639 002 "1.63 4,301,573 
DG iidnsienise 9,283 3,043,394 1.47 4,473,889 
Sy eter 10,176 3,552,402 1.14 4,049,738 
Ser 10,543 3,192,105 1.13 3,607.078 
ee Sarr 10,471 3,096,012 1.22 3,777,134 
_ a eee 10,952 4,180,521 1.36 5,701,086 
__, Ane ome 11,923 4, 146.989 179 7,437,669 
Pious Ss 1 975 4,955.553 1.19 5,884,081 
ener ee 14,458 5,930,428 1.34 7,974,663 
BOR se shiasueas 16,020 6,464, 156 1 94 12,537,370 
___, Rene 17,204 4,760,665 1.87 8,903,454 
Saree ee 17,256 6,329,452 1.83 11,598,407 
ee ee 17,513 4,805,623 1.49 7,141,031 
| AES ee 17,834 5.454.451 1.00 5.454.461 
a ee 17,947 8,244,438 1.23 10,140 658 
Se Pe ye 18,351 5,411,602 1.90 10,282,043 


Following is the output in short tons for 1896 by months, compared 
with that of the two preceding years : 








Mouth. 1894. 1895. 1896. 
Fs re Cpe AOL 398,171 695,060 617,458 
PN S662 Soeecs Saiss 411,840 599,653 529,347 
Rs oh. bobo hase ce os 507 949 779,828 550,407 
0 ES eee ae 376.658 580,309 547,625 
BORO GiasSinck Scechiseessws 75,334 559,002 528,822 
PME aie ck ccwiceceebiccercus 174,340 654,033 477,227 
| FEI ae ee 307,980 659,747 470,988 
Mises Si Bein eek 517,134 729,042 330,468 
IRINOE 55.255 Ss Sic S dow 641,472 664.310 257,547 
OE yer oe 706,707 765,802 304,998 
DCE ooo 525 canton 649,732 789,080 323,419 
DOOSMIDEP. «65 655 0. osc eeee 687,134 768,567 473,296 

S| rere 5,454,451 8,244,438 5,411,602 


The total shipments in cars for the past eight years were as follows : 


Year. Daily Average. Total Cars. 
PP ns Pe re ere ee 920 289,137 
IPO Nib bck dckceceeeeSe ters 1,410 441,243 
DOS fasiew ti vceumes douse eesess 900 281,677 
Dk cies cinwhnte cheap aicous ou 874 270,930 
PO a ctvade yates sgn dasebeun 1,106 347,012 
BE 5s bons Ha eik Stes 884 274,000 
NS Sibi inp soe diew nk tba gee we 1,147 355,070 
eer sigs Sateen elements oad 1,046 326,220 
NG asec tweet isch ones 905 282,441 


Lack of orders was the only thing to seriously trouble the coke 
operators last year. There were no car famines, nor any droughts, 
such as plagued the managers in 1895 ; on the other hand, there was 
sometimes too much of both. 

The total number of ovens in the region increased from 17,947 to 
18,351. Of the 404 new ovens, W. J. Rainey built 220 at his Mount 
Braddock plant, increasing that plant to 390 ovens. At the same time 
the Mount Braddock works were thoroughly overhauled and remod- 





eled. The pit, which was badly ‘‘ hogged up,” has been put in proper 
shape, and the works have been equipped with new and modern ma- 
chinery. The Elm Grove Works of W.T. Rainey & Co. have been.in- 
creased by 54 ovens, making the plant 218 ovens. The Bessemer Coke 
Company are building in the northern end of the region a plant of 100 
ovens, 80 of which are now completed. The Dunbar Furnace Com- 
pany built and have in operation a bye-product plant of 50 Semet- 
Solvay ovens at Dunbar. As against these new ovens there are some 
plants that are practically abandoned, notably the Anchor Works of 
100 ovens, the Hazlett Works of 261, and the Sterling No. 2 Works of 
294. The Mayer ovens, 15 in number, have never been operated and 
perhaps never will be. Deducting these, the aggregate number of serv- 
iceable ovens in the region is reduced to 17,711. 
The Springhill township coal was recently purchased by a company 
of Valley furnacemen, operating under the name of the Connellsville 
Coke Company. The Springhill field is a small detached basin of coal 
lying between the Connellsville region and the Monongahela river 
coal. Its coking qualities have been the subject of much dispute. 








The Vulcan Curling Iron Heater. 
ie 
Messrs. William M. Crane & Co., 838 Broadway, New York, have 
been very successful in introducing a curling iron heater (catalogued 
by them as the ‘‘ Vulcan” Curling Iron Heater, No. 3), many gross of 
which have been consigned by them to gas companies at different points 
in the States, the companies giving them away to their patrons. This 





Fig. 1. 


Fig. 2. 


curling iron heater should be retained permanently on the gas burner, 
as shown in Figure No. 1. When not in use, the upper tube is turned 
over, asshown in Figure No. 2. To adjust and use the device, set 
firmly on burner pillar, so that the lava tip goes into upper tube ; light 
at top for blue flame ; insert curling iron in spring ; when iron is heated 
turn the top tube over and the burner will light itself. 








Revision of the Method of Making Tests of Cement. 
a ee 

At the annual meeting of the American Society of Civil Engineers, 
the Board of Directors, through Mr. Charles W. Hunt, submitted the 
following report in the instance of the proposition to appoint a special 
committee to be charged with the task of arranging for the proper 
manipulation of cement tests: 

At a business meeting of the Society held November 4, 1896, it was 
unanimously voted in accordance with Article VI., Section 13, of the 
Constitution to recommend to the Board of Direction the consideration 
of the appointment of a committee to report on the proper manipula- 
tion of tests of cement. 

It is quite evident that a committe appointed under this resolution 
would be concerned only as to the manner and method of making tests 
and it would not be required to go into a general consideration of 
cements or cement specifications. It is a generally admitted fact that 
although a special committee of the Society reported to the Society in 
1885 certain rules and regulations on this subject, nevertheless the 
development of the cement industry and the more general use of the 
material has already caused these rules although excellent at the time, 
to be now short of modern requirements. Under these rules it is pos- 
sible for different experimenters to get widely different results and such 
a state of affairs works not only to the detriment and disadvantage of 
the honest manufacturer but also to the engineer user of the material. 

Your Board has carefully considered this question and finds the fol- 
lowing reasons in favor of appointing such a committee as is proposed 
by the resolution of the Society. 

1. That the methods of tests now known to the world as the standard 
of the American Society of Civil Engineers, while excellent at the time 
they were adopted by the Society, are not the best possible now, and 
should be brought to conformity with present knowledge and the latest 
experience of this country and of Europe. 

2. That a method of making tests should be so devised and specified 
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in detail as to eliminate as far as practical the personal element of the 
tester in order that the test may more certainly represent the true 
character of the cement tested. It is a constantly recurring experience 
with cement manufacturers and users that tests giving unsatisfactory 
results are, after embarrassing delays and disputes, found to be unfair 
or incompetent because of some peculiarity in the manipulation. 
Methods of mixing and making briquettes and conducting the tests 
whieh. would make these now variable factors uniform in all cases 
would save a vast amount of time, trouble and expense. If the end 
desired can be accomplished and the tests of cemenis like those of 
metals be made to represent uniformly and truly the strength of the 
cement tested, defects and virtues shown by tests will in every case be 
due to qualities dependent upon chemical constitution, methods of 
manufacture or treatment, and improvement in these latter would be 
more easy to discover and make. 

The reasons in opposition to the appointment of such a committee 
appear to be : 

1. That it is inadvisable for the Society to adopt standards of any 
kind; that such work.is better done when left to individuals. 

2. That in the case in question it is doubtful whether it is possible to 
adopt any methods of preparing and testing briquettes where»y the per 
sonal equation can be reduced to a negligible quantity. 

Your Board, however, is of the firin opinion that the reasons in favor 
of appointing the committee outweigh those in opposition, especially in 
view of the fact that a committee of the Society has already promul.- 
gated rules in this matter, which, for the reputation of the Society, 
should be kept at the highest atiainable standard or else revoked. 

It seems probable from what has been already said and written con 
cerning the appointment of the proposed committee that an effort may 
be made to reopen the entire subject of cement tests as considered by 
the former committee of the Society, and not confine the work to the 
simple matter of proper manipulation of tests. Your Board has given 
some attention to this matter, and is strongly of the opinion that the 
duties of the proposed committee should not be changed for those out- 
lined in the resolution. Many and continuous efforts are being made 
in Europe by cement manufacturers and others, by concerted as well as 
individual action, to arrive at some uniform requirements which shall 
become the standard specifications for cements, but as yet no uniform 
specification has been decided upon, and the problem is probably a 
more difficult one in this country than itis in Europe. It does not 
seem at the present time to be advisable to have a rigid set of specifica- 
tions for cements in this country, where the character of the different 
products manufactured will necessarily vary with the materials avail- 
able for use in the different regions, and where the whole process of 
manufacture is in a course of development which would apparently be 
rather dwarfed and confined than benefited by a set of specifications 
put forward by the American Society of Civil Engineers, to apply to 
the whole country. 








Brickwork and Masonry. 
nail 

Engineering says that of all materials used by the engineer it is pro- 
bable that masonry is the one about which he knows least. The various 
metals are easily tested as to quality, and in many structures are used 
in such a way that it is easy to obtain a fair idea of the actual stresses 
obtaining. Indeed, almost the whole of the recent progress in bridge 
building has been due to better means of determining the real strain 
ing actions taking place. It is true that in the reaction against empiri- 
cism the pendulum swung too far on the opposite side, particularly in 
America, where not so many years since bridge engineers would al 
most seem to have attached more importance to the adoption of a 
design in which the various stresses could be easily, and as they sup- 
posed, definitely, determined, than in providing for the wear and tear 
of actual railway traffic. Such tendencies have now almost disap- 
peared, and a fair consensus of opinion has been arrived at as to the 
correct, design of bridge superstructure. In regard to masonry, 
opinions still vary widely, and practice is equally discordant. From 2 
to 4 tons per square foot is considered by many architects as a heavy 
load for brickwork, yet the pressure on the lee side of the St. Rollox 
chimney, Glasgow, has been estimated by Rankine at 15 tons per square 
foot. Nearly equal discrepancies can, it is true, be found in the caseof 
stresses on ironwork, but the circumstances which render a stress of 3 
tons per square inch on an iron bar unsafe, whilst another im. a differ- 
ent situation may not be overloaded with 6} tons, are now fairly well 
known. 

Much experimental work will be necessary before we are equally 
clear as to the working strength of masonry, and it is interesting to 





note that the subject is now occupying the attention of the Institute of 
British Architects, who have undertaken an extensive series of tests 
on the strength of brick piers. The results obtained up to the present 
can hardly be considered satisfactory. The specimens were 6 feet high 
by 18 inches square, and was tested at.an age of five months. The work 
was executed with considerable care, and as the Institute had the assist- 
ance of Professor Unwin, the results should be reliable, yet they show 
great discrepancies, as indicated by the Table which we give in the 
next column. 

If the annexed figures can be considered in any way generally ap- 
plicable, they show how inaccurate is the common assumption that the 
factor of safety for masonry is 15 or 20. It is, however, important to 
note that in no single instance did the piers in question fail by direct 
crushing, but always by shearing ortension. It is, of course, obvious 
that the vertical joints of a brickwork structure must always be points 
of weakness, as the cement does not set under conditions as favorable 
to securing a good hold on the brick as in the bed joints, and in the 
piers in question failure always commenced at one of these vertical 
joints. In concrete, on the other hand, no such planes of weakness 
exist, whilst even in brickwork the conditions may be such as to pro- 
hibit failure from this cause. Still, experiments made in Austria on a 
brick arch of 75.5 feet span, having arise of one-fifth and a thickness of 
1.97 feet at crown and 3.6 feet at springings, resulted in its giving way 
when loaded on one-half the span with a load of about 27 tons per 
square foot. The deadweight of the arch itself must have given astress 
of about 3.3 tons per square foot at the crown, which the test load 
would have increased to 64 tons. In addition to this the bending mo- 
ment at the abutment, due to the unsymmetrical distribution of the test 
load, would, on the ordinary theory, have given rise to a stress of 
about 11 tons per square foot, thus making a total stress of some 14 
tons per square foot on the most severely strained material at that 
point. In other parts of the arch, say at a point about one-fifth the 
span from the crown, the calculated stress must have exceeded some 19 
tons per square foot. Cracks were produced when the calculated ten- 
sile stress at the points of rupture reached from 3% to 54 tons per square 
foot. This figure may be compared with the experiments of M. de 
Walque on the adherence of mortar to bricks, on which a maximum of 
6.9 tons per square foot was noted. The average of this gentleman's 
results was, however, much lower than this, but his specimens were 
tested atan age of 44 days only. In the Austrian experiments the first 
cracks occurred when thestress reached about two-thirdsthe maximum, 
whilst in the Institute’s experiments the first signs of overstrain were 
visible at much smaller fractions of the total loads carried. When a 
crack occurs in a masonry arch, the position of the line of resistance is 
changed, and henceforward calculation can hardly be relied on. The 
general effect will, however, be in the direction of relieving the ten- 
sional stresses at the expense of the compressive ones. So that it is 
probable that the calculated pressures given above are below the true 
values. The most striking instance of this property masonry appears 
to possess of relieving itself from local overstrain is, perhaps, the cele- 
brated Bear Valley Dam in California, the stability of which is appar- 
ently inexplicable in any other way. How far the ordinary theory of 
elasticity is applicable to masonry is, perhaps, a moot point. Individual 
blocks of stone, however, follow Hooke’s law very fairly once they 
have been brought to a ‘‘state of ease’’ by repeated loadings, though 
when first tested the stress strain curve is usually curved in such a way 
that the stress increases more rapidly than the strain. The reverse is 
the case with metals when their elastic limit is passed, the autographic 
diagram being then curved in the opposite direction, so that strain in- 
creases faster than stress. As regards cementing materials, Mr. E. 
Hartig has found that the modulus for neat Portland cement varied 
from 2,290,000 pounds at 0 to 2,177,000 pounds at its tensile breaking 
point, and to 3,230,000 pounds at its crushing point. One of cement to 
3 of sand had an elastic modulus of 3,770,000 pounds at 0, one of 
4,300,000 pounds at its tensile breaking point, and 1,904,000 pounds at 
its crushing point. It is not stated whether the material was brought 
to a state of ease, or whether the stress strain curve was approximately 
straight within workinglimits. The Austrian Association of Engineers 
and Architects concluded from their numerous experiments on concrete 
and masonry arches of all sizes that the ordinary elastic theory was re- 
liable up to the safe working load. 

In some German bridges working stresses of as much as 27.4 tons per 
square foot have been admitted on large concrete arches. In this case 
asphalt joints were introduced at both crown and springings, with a 
view, it is stated, of preventing cracks on removing the centering. It 


is somewhat surprising that this device should have been deemed 
necessary, as, though large concrete arches have not yet been con- 
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London stocks in mortar...... 4.18 1041). 
sis e cement...... 7.22 16.03 | 84.27 
Gault in mortar .............. 5.00 21.82 
3 = i RR re ER eR 6.16 23.03 
Je Ree pee 6.98 ze | 182.2 
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Leicester red in mortar ........ 15.20 29.93 
= = - 16.11 81.55 382.1 
es cement 17.87 67.36 . 
£29 AE SPER, 2 21.82 49.54 
Staffordshire blue in mortar... 22.43 69.33) 
2 oe 79 39 ¢ 701.1 
v= cement... 29.45 84.47 . 
“s 16.91 6114) 


structed in this country, yet many. have been constructed of brickwork 
in cement, and with these the amount of settlement on decentering is 
little or nothing. The plan of introducing flexible joints into masonry 
arches is, however, fairly common in Germany, many stone arches 
having been built with plates of lead }-inch thick, occupying the middle 
thirds of the joints at both crown and springings. The arch thus 
becomes to all intents and purposes a three hinged one, and the stresses 
init can then be calculated with considerable accuracy. Very high 
pressures are admitted between the stone and the lead, amounting in 
one case to 110 tons per square foot, the voussoirs being sandstone of 
good quality, crushing when tested in cubes at 870 tons per square foot. 
This pressure is of course a local one, as the lead occupies only one- 
third the breadth of the joint, and the intensity named is only reached 
at its most heavily loaded edge. Under such conditions theloaded area 
is greatly helped by the surrounding material, which holds it up to its 
work. 

The extent to which this action can be relied on is not well known, 
as the subject is a complex one. To be sure, it is not specially difficult 
to work out the stress and strain distribution in such a case by means 
of the higher mathematics, but the results of such an investigation 
have not. yet been placed in a form convenient for use, and it is, more- 
over, not clear that the maximum stresses obtained have a direct re 
Jation tothe working strength of the material. Some experiments by 
Bauschinger led to the result that the strength was increased in the 
ratio of the square root of the whole area to the square root of the area 
loaded. 








The Theory of the Wiring Table. 
ae gah 

In the course of a lecture by Mr. ThomasG. Grier before the Chicago 
School of Electricity, the speaker remarked that as the theory of the 
wiring was simply one of proportioning resistances, the first point to 
be considered is, how is the resistance varied in any substance? The 
law states that the resistance of any substance varies directly as its 
length and inversely as its cross section. This law has been verified by 
experiment and is universally accepted as a law of nature. 

The resistance varies directly as the length of any given substance, 
means that if the length of a wire is doubled, the resistance is doubled, 
and three times the length means three times as much resistance. 

The resistance varies inversely as the area of cross section, means 
that if the area of a wire is doubled, that is, if there is just twice as 
much metal for a given length of wire, the resistance is decreased one- 
half. If the area is increased three times, the resistance is decreased to 
one-third. In a wire of a given substance if the length is doubled, and 
at the same time the area is doubled, the resistance remains the same, 
or if the length is increased to three times as great, and at the same 
time the area is increased three times, the resistance remains the same. 

From this application of the law already referred to, it can be seen 
how it is possible to vary the size of a wire so that the resistance re- 
mains constant for any length, or how the resistance may be changed 
to suit any condition or circumstance. 

The next consideration is the action of the electric current. The 
pressure is measured in volts, and the rate of flow is measured in 
amperes. The volts are all used up in forcing the amperes against the 
resistance. . 

The resistance, if it were all in the wires, would mean a total loss of 
the electrical energy, because the volts would be used in doing work 
from which no results were obtained. It is necessary, therefore, to 
make the resistance of the wire which conducts the current but a pro- 
portion of the total resistance. The rest of the resistance of a circuit 
being that which exists in the lamps and the other devices or apparatus 
which convert the electrical energy into commercial forms, as light, 
power or heat. 


To so compile a table and calculate the sizes it is necessary to con- 
sider the relation which exists between the unit of resistance, the ohm ; 
the unit of pressure, the volt; and unit of current, the ampere. 

One ohm resistance requires the pressure of 1 volt to transmi: 
1 ampere. Two ohms require 2 volts to transmit 1 ampere. On 
volt will transmit but one-half an ampere over 2 ohms, and 100 volt: 
will transmit 10 amperes over 10 ohms. 

This is Ohm’s law, which, when given in the form usually found in 
text books is as follows: The rate of flow, or current, measured in 
amperes, is equal to the volts divided by the ohms. The volts are equa! 
to the amperes multiplied by the ohms, and the ohms are equal to th 
volts divided by the current flow or amperes. 

Knowing the relation of resistance to the flow of currents, and the 
pressure, the next point to be considered is the substance used for the 
wires, and ascertain the amount of its resistance for a given length and 
size, to be used as a unit for making the calculation necessary in com 
piling the table. 

Copper commercially and physically represents the best conductor 
for the transmission of the electric current. A dollar’s worth of copper 
will conduct a greater amount of electric current than any other meta! 
of equal value with the same loss of energy. In the illustrations fol- 
lowing, copper will be the substance considered, as the wiring tables 
used for ascertaining the size of wire are for copper wire. 

The units by which wire is measured are the circular mil and the 
foot. The circular mil is the area of a circle whose diameter is one 
thousandth of an inch. The foot is a unit familiar to all. 

The unit of wire then, would be a wire 1 fuot long, the area of which 
is 1 circular mil, and the resistance of this unit of copper wire is between 
10 ohms and 11 ohms, depending upon the temperature of the wire. 

Ten and six-tenths (10.6) ohms may be assumed as the resistance 
which approximates closely to the average at ordinary temperatures. 
Taking this as the basis for compiling a wiring table, it is known that 
to send an ampere through this unit of wire would require 10.6 volts. 
For, as stated in Ohm’s law, the volts must equal the ohms multiplied 
by the amperes. But in everyday problems, the known quantities are 
the volts and amperes, and the calculation is to find wires of proper 
resistance to suit the conditions. The resistance, or the ohms, must 
equal the volts divided by the amperes. To solve this problem, the 
volts are divided by the amperes, and we have the resistance. 

The resistance varies as the length and inversely as the area. It is 
the area of a wire which is desired, and one the resistance of which will 
equal the resistance found by dividing the volts by the amperes. The 
resistance of 1 foot of copper wire, 1 circular mil in area, equals 10.6 
ohms. The resistance of any wire is equal to its length multiplied by 
10.6, and this divided by the area. Now, it is known that the volts 
divided by the amperes equal the resistance, and the volts divided by 
the amperes are therefore equal to the length of the wire multiplied 
by 10.6 and divided by the area. 

In any problem of wiring we have the number of volts and amperes, 
also the distance the current is to be transmitted, and the only thing 
remaining to be found is the area. To find this, we multiply 10.6 by 
twice the distance or the total length of wire (in multiple are work 
there is one outgoing wire and the return circuit, which makes the total 
length of wire double the distance), and multiply this by the amperes, 
and divide the product by the volts used, which gives the area of the 
wire. 

The volts used are not the total volts of the system, but the volts lost 
in the wire. If the problem is given as so many percent. loss, it would 
mean a per cent. of the total number of volts. To illustrate: If the 
wire is to use up 2 per cent. of the pressure, and the voltage of the sys- 
tem was 50, then you would divide by 2 per cent. of 50 or 1 volt, or, if 
the pressure was 100 volts, you would divide by 2 per cent. of 100 or 2. 

In compiling a table, let it be assumed for a 50 volt system for a 
regular increase of distances of 10 feet, the following method is pursued : 
First, the per cent. loss is ascertained, let it be 2 percent. This then 
would be 1 volt. Then 1 ampere will be considered, first, as the total 
currens flow, and the following calculations would be made: 10.6 
would be multiplied by 10 feet and by 2 to get the length of wire, and 
this multiplied by 1 ampere and the product divided by volts lost, or in 
this case, by one which would give us an area of 212 circular mils. 
This would be the size of a wire necessary to allow 1 ampere to be trans- 
mitted 10 feet with 1 volt loss (or 2 per cent. of 50 volts.) 

The next calculation would be for 20 feet distance, and as the resis- 
tance of the wire must remain the same, thé area first found, namely, 
212 circular mils, must be doubled as the distance has been doubled. 
For 30 feet to keep the resistance constant, the area is increased three 





times, and so on, until the limit of the table, say 200 feet, is reached 
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when the area will be increased 20 times, as the length has been in- 
creased by that amount. 

Then the same method will be continued for 2 amperes, namely, 
multiplying 10.6 by the distance and by 2 to get the ,ength of wire, and 
this multiplied by amperes and the whole divided by the volts lost. 
This is continued until the area for all the wires for each of the dis- 
tances and for the various number of amperes have been determined. 

As it is necessary to multiply 10.6 by the distance, multiplied by 2, 
in every instance, 2 x 10.6 or 21.2 is used instead, and the straight dis- 
tance used. The whole resolves itself into the simple formula : 

21.2 x distance x amperes 
Divided by volts lost 

When these areas are found, the commercial sizes of wire are inserted 
in the table which are nearest to the size found, but always larger, 
never smaller ; that is, if the area found in the calculation came be- 

_tween a No. 0 wire and a No. 00 wire, the No. 00 wire would be the 
size used in the table. 





= area of wire in circular mils. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
— —__—_ 


Mr. J. E. MontGomeEry has accepted the position of Manager of the 
plant at Baker City, Oregon. 





AT the annual meeting of the Lincoln (Neb.) Gas Company the fol- 
lowing Directors were elected : D. E. Thompson, J. D. Macfarland, I. 
M. Raymond, H. J. Walsh and J. K. Honeywell. The Directors sub- 
sequently perfected the following organization: President, D. E. 
Thompson ; Vice-President, J. D. Macfarland ; Secretary and Treas- 
urer, J. K. Honeywell. 





Tae Washington (D. C.) Times says: ‘‘ The recent performances of 
‘crooks’ in various parts of the city, who have impersonated inspectors 
of the Gas Company and various District departments, have led Senator 
MeMillan to offer a bill, now before the Senate, which provides that 
any person so misrepresenting himself shall be punished, for the first 
offense, by a fine of not less than $10 nor more than $50, and for each 
subsequent offense by a fine of not less than $50 nor more than $100, or 
imprisonment in jail for a period not exceeding six months, or both, in 
the discretion of the Court. In cases where thieves secure property by 
illegal impersonation they are punishable under the regular criminal 
code of the District.” 


THE proprietors of the Elyria (Ohio) Gas and Water Company will 
make important plant improvements next spring. The betterment 
scheme includes provision for considerable additions to the distributing 
system. 








THe ‘‘ Big Four” Railroad officials have been experimenting with 
Pintsch gas for the lighting of the headlights of locomotives. So far, 
the result has been all in favor of gas for the use proposed, as against 
the oil lighting now in vogue. 





Tae Worcester (Mass.) Gas Light Company has purchased a plot of 
land immediately adjoining the property of the Company in South 
Worcester. The plot comprises about 60,000 square feet, and evens up 
the northerly boundary line from Quinsigamond avenue to the tracks 
of the Providence and Worcester Railroad. 





AT the annual meeting of the Akron (Ohio) Gas Company the officers 
chosen were : Directors, John R. Walsh, Charles G. Dawes and Lyman 
A. Walton, of Chicago; W. W. Mills, of Marietta, Ohio ; and George 
T. Perkins, M. O. Hower and F. W. Little, of Akron ; President, John 
R. Walsh ; Vice-President, F. W. Little, Treasurer, L. A. Walton; 
Secretary, A. F. Hatch. 





In the invitation for proposals for the public lighting of Buffalo, for 
periods of 1, 3 and 5 years, from the 1st of March, 1897, which pro- 
posals are to be opened to-morrow, the invitation on gas account con- 
tains the stipulation that ‘‘all gas to be furnished must have an 
illuminating power of not less than 18-candle power for each light, 
burning 4 feet of gas each hour, the power of 1 candle, however, to be 
allowed, provided the works of the Gas Company shall be situated a 
mile or more from the photometric station. The illuminating power to 
be determined by a photometer approved by the city and by tests made 
from time to time by the City Chemist and the City Lamp Inspector. 
The gas shall be free from sulphureted hydrogen, and shall contain not 
more than 18 grains of sulphur per 100 cubic feet and not more than 8 
grains of ammonia per 100 cubic feet,” 








THE Winnepesaukee Gas and Electric Light Company, of Laconia, 
N. H., has been adjudged insolvent. The proceedings were instituted 
by the Laconia National Bank. 





AT the annual meeting of the Laclede Gas Light Company, of St. 
Louis, Mo., the officers chosen were: Directors, Emerson McMillin, 
James Campbell, Frederick Edey, Isaac H. Lionberger, George A. Ma- 
dill, J. C. Van Blarcom, Luther H. Conn, Peter Nicholson and Alex- 
ander Ross; President, Emerson McMillin; Vice-President, James 
Campbell ; Secretary, Alexander Ross; Treasurer, J. D. Thompson. 
According to the reports of the year, the net receipts were $782,213, as 
against $883,899 in 1895. The decrease is chargeable mainly to the re- 
duced rates for gas—from $1.18 to $1 per 1,000 on lighting account and 
to 80 cents per 1,000 on fuel account—which went into effect May 1, 
1896. 





THE South Bend (Ind.) Fuel and Gas Company has been incorporat- 
ed, with a capital of $100,000. As the Messrs. Studebaker are promin- 
ent in the direction, it looks fair to assume that it is a reorganization of 
the South Bend Gas Light Company. 





AT the last regular monthly meeting of the Toledo (O.) Gas Light and 
Coke Company, Mr. John W. Cummings, formerly Vice-President of 
the Company, was elected to the position of President, vice the 
late Mr. Samuel M. Young, and Mr. M. W. Young was named to the 
vacancy caused by the promotion of Mr. Cummings. 





A BILL to tax all franchises granted by State, county, city or other 
authorities of Kansas is before the Legislature of that State. It pro- 
vides that the State Board of Equalization shall fix the value of all 
franchises, and on the basis of such valuation a tax, for State purposes, 
of 15 cents on every $100, and of 10 cents on every $100, for the city 
and county or school districts affected by the franchises, shall be levied. 





THE Common Council of Duluth, Minn., has repealed the ordinance 
by which it consented to the assignment to the Prindle Gas Company 
of all the rights and privileges formerly conferred by what is known in 
Duluth as the original ‘‘ Prindle grs ordinance.” 





Some days ago the Committee on Manufactures, of the Massachusetts 
Legislature, listened to testimony of certain residents of Middleboro, 
which recited their dissatisfaction at the way in which the municipal 
electric lighting plant of that town is managed. From the testimony 
advanced it seemed that the summary removal of former Manager 
Mayne was largely responsible for the complaint, although it was also 
claimed that the manager who succeeded Mayne—Jesse B. Ryder— 
never had any experience in the operation of electric lighting plants. 
The Middleboro municipal electric light station is presumably under the 
executive control of a Board of Commissioners, and an ex-member of 
the Board (Mr. Wood) testified at the hearing that ‘‘the plant was run 
more in the interest of politics and politicians than for the interests of 
the town.”’ The hearing was based on a bill now before the Massachu- 
setts Legislature, which measure directs that members of municipal 
lighting boards shall not hold the office of manager by or through ap- 
pointment of such boards. 





SUPERINTENDENT Horton, of the Rahway (N. J.) Gas Company, has 
completed a comprehensive schemeof main extensions for that district, 
which will be gone on with as soon as the frost is out of the ground. 





THE proprietors of the Carlisle (Pa.) Gas and Water Company have 
decided to put the rate for gas used for fuel, between May Ist and Octo- 
ber Ist, at $1 per 1,000 cubic feet. 





AT a meeting of the shareholders in the Capital Gas Company, of 
Sacramento, Cal., the officers chosen were: Directors, B. U. Steinmann, 
Frank Miller, B. Welch and C. H. Cummings, of Sacramento, and 
H. H. Taylor and J. B. Crockett, of San Francisco ; President, B. U. 
Steinmann ; Secretary and Treasurer, C. H. Cummings ; Superintend- 
ent, G. W. Jackson. 


AT the annual meeting of the Galveston (Texas) Gas Company the 
officers chosen were: Directors, John C. Walker, J. H. Hutchings, H. 
Runge, John Sealy, George Sealy ; President, J. H. Hutchings ; Vice- 
President, John Sealy. 








Tuk Galveston Gas Company also controls the Brush Electric Com- 
pany, of Galveston. 





A CORRESPONDENT forwards the following: ‘‘ At the annual meeting 
of the shareholders of the Webster (Mass.) Electric and Gas Company 
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of the 450 total shares, 395 were voted. A resolution to reduce the 
price of gas (the current rate is $2.50 per 1,000) 10 per cent., the con- 
cession to take effect from April 1, 1897, was adopted, and a dividend 
of 1} per cent. out of the earnings for the past six months was declared. 
Superintendent H. S. Shaw reported that the gas output for the twelve- 
month had been 2,500,000 cubic feet. The officers elected were: Di- 
rectors, B. B. Murdock, J. W. Dobbie, N. T. Hurlbut, W. Johnson, 
H. 8. Shaw, J. H. Platt and Henry S. Pratt: President, N. T. Hurl- 


but ;.Clerk, Waldo Johnson; Treasurer and Superintendent, H. S. 
Shaw.” 


THE proprietors of the San Jose (Cal.) Light and Power Company 
have notified the residents of its district that hereafter the rate for gas 
supplied on illuminating account shall be $2.75 per 1,000 cubic feet, the 
rate for a cooking, heating and power supply to be $2.25 per 1,000. 
This is a convession all round of 25 cents per 1,000. 








AT the annual meeting of the Fresno (Cal.) Gas and Electric Light 
Company the officers named were: Directors, Lewis Leach, L. P. Drex- 
ler, F. G. Berry, Leopold Gundelfinger and Louis Einstein; President, 
Lewis Leach ; Vice-President, L. Einstein ; Secretary, E. C. White ; 
Treasurer, the Farmers Bank, of Fresno. 





THE following is the text of an order introduced in the Common 
Council of Boston, Mass., by Mr. McIsaac, representing Ward 15: 
‘‘That the Committee on Health Department investigate and report 
the nun.ber and causes of the recent deaths in Boston from asphyxia- 
tion; and also, in their judgment, what will be the most effective meth- 
od of preventing such deaths from gas poisoning in the future, and that 
the committee consider and report whether the Board of Health should 
not be empowered to examine all gas fixtures in office buildings and 
dwellings, note defects in the same and cause effective repairs to be 
made ; the expense attending such work to be charged to the company 
or companies supplying gas for illuminating or other purposes; and, if 
further legislation is needed from the General Court to empower the 
Board of Health to so act, that the Committeeon Health Department be 


authorized to prepare and submit a petition in prone form in behalf of 
the city of Boston to the General Court for such necessary legislation.” 
The reslution was referred to the Committee on Health Department. 





THE vest-pocket annual for 1897, issued by the Keystone Meter Com- 
pany, of Royersford, Pa., isout. It is worth having. 





Last week we noted the fact that, through a decision of the Court of 
Appeals of Kentucky, in the case of the Louisville Gas Company vs. 
Dulaney & Alexander, on appeal from the Jefferson Circuit Court, the 
gas companies of the State were debarred from charging a meter rent. 
A synopsis of the opinion is appended: ‘‘ Where the charter of a gas 
company limits the amount which it may charge for gas, the company 
cannot charge small consumers an additional amount as meter rent, it 
being the duty of the company to provide some means of measuring 
the gas which it furnishes, and the fact that the charter provides that 
the company shall furnish gas ‘ under reasonable rules and regula- 
tions’ does not authorize such a charge. If the price of gas were un- 
restricted by the charter the rule charging a higher price to small con- 
sumers might be upheld, and the question would then be the ascertain- 
ment of what is a reasonable rate.” 





THE Hazelton Boiler Company, of New York, reports having recently 
installed boilers in the plants of the North Adams (Mass.) Electric and 
Railway Company ; the Bristol and Plainville Tramway, of Bristol, 
Conn.; the Goodyear Rubber Company, of Middletown, Conn.; the 
Central Railway and Electric Company, New Britain, Conn.; the 
Equitable Gas Light Company, New York city ; and the Lambertville 
(N. J.) Spoke Company. The orders aggregate 1,600 horse power. 
The majority of the orders came to hand from former customers, who, 
in again ordering the Hazelton boiler, thusshow their faith in its merit 
The Hazelton Company is now building 400-horse power for the Mem- 
phis (Tenn.) Light and Power Company, in which plant nearly 1,000- 
horse power of the- Hazelton type have been operated for almost six 
years. The Hazelton Company is building a stock of 200, 250 and 300 
horse power boilers (thosé sizes being most popular with their custom- 
ers) in anticipation of a lively spring trade and to enable it to’ make 
prompt deliveries. Numerous inquiries for prices and recent sales in- 


dicate that an active revival of business may be expected in the near 
future. 


THE following is the text of the bill recently introduced in the 
Minnesota Legislature by Senator Sheehan : 

‘* A bill for an act to authorize and empower cities in this State with 
a population of over 15,000 inhabitants to contract with a private com- 
pany or corporation for the erection and maintenance of a system of 





water works, gas works, electric light works, or other system of light- 
ing, fora term of years, and to regulate aud control the quality, distri- 
bution, management and price thereof. Be it enacted by the Legisla- 
ture of the State of Minnesota : 

‘Section 1. That the Common Council of any city in this State wit) 
a population of over 15,000 inhabitants, according to their last State oy 
National census, is hereby authorized and empowered by a three- 
fourths vote of all the were, Rigs vee of such Council, to contract wit) 
any private company or vorporation for the erection and maintenance 
of a system of water works, gas works, electric light works or other 
system of lighting in any such city, and for the supply of water, gas, 
electricity or other light to such city for a period not exceeding five 
years, upon such terms and conditions, and for such compensation as 
the Common Council may prescribe, by ordinance passed by a three 
fourths vote as aforesaid, and to prescribe by ordinance the manner 
and terms of construction and maintenance of such water works, gus 
works or other lighting works, and supply and conditions of supplying 
water, gas or other light to the inhabitants of such cities. 

** Sec. 2. That in case any such city shall contract with any company 
or corporation for the supply of water, gas or other light, under a con 
tinuing contract for a term of years as aforesaid for public use, it shal! 
be the duty of the Common Council of such city to levy a sufficient tax 
ou all the taxable property in such city each year during the continu 
ance of such contract to defray the contract price of supplying water, 
gas, or other light for public use under such contract, but nothing here 
in contained shall authorize the levy of any tax to defray the expense 
of supplying the water, gas or other light for private use to any of the 
inhabitants of such city. 

**Sec. 3. The Common Council of every such city as aforesaid in this 
State, by a majority vote, shall have power to regulate and control the 
quality, distribution, measurement and price of water, gas or other 
light, and enforce regulations for the management and sale of gas and 
other light, and to inspect gas and gas meters, water and water meters, 
électric or other light and meters, and to control and regulate the use 
«f electricity and other apparatus for furnishing light, heat and power 
in any such city, as aforesaid. 

‘**See. 4. This Act shall take effect and be in force from and after its 
passage.” 





THE Board of Supervisors of San Francisco now propose to abolish 
the office of gas and water inspector. The animus of the move is to get 
rid of the present inspector—ex Supervisor C. L. Taylor—because he 
differs in politics from the tenets held by the majority of the Board. 





Mr. PHILBRICK, of the Maine Legislature, has introduced a bill in 
that assembly to incorporate the Union Gas and Electric Company, 
which purposes to furnish light in Waterville and the contiguous towns 
of Benton, Fairfield and Winslow. Prominent among the incorporat- 
ors are Messrs. Nathaniel Meader and Frank A. Smith. The Company 
is capitalized in $50,000. _ 


IT is proposed that Section 33, of Article IV. of the Constitution of 
California, shall be amended to cause it to read as follows : ‘‘The Legis- 
lature shall pass laws for the regulation and limitation of the charges 
tor services performed and commodities furnished by telegraph, gas, 
telephone and electric light, heat and power corporations, and the 
charges by corporations or individuals for storage and wharfage, in 
which there is a public use; and where laws shall provide for the 
seleetion of any person or officer to regulate and limit such rates, no 
person or officer shall be selected by any corporation or individual in- 
terested in the business to be regulated, and no person will be selected 
who is an officer or stockholder in any such corporation.” 





A SPECIMEN of the ‘‘ advanced ideas” of the Massachusetts Legisla- 
ture, respecting the proper attitude of the State in the instance of the 
dealings between its gas companies and their delinquent customers, is 
shown in a bill, introduced some days ago in the Assemby, by Mr. 
King, of Boston, which declares that gas companies shall be fined in 
the sum of $10 for refusing to furnish gas to any building because the 
prior tenants of such premises had failed to settle their gas accounts. 





AT the annual meeting of the Mutual Gas Light Company, of Savan- 
nah, Ga., the following officers were elected : Directors, W.W. Gibbs, 
George Philler, Randal Morgan, Edward C. Lee, S. T. Bodine, Geo. 8. 
Philler, Walton Clark, W. J. Serrill, Lewis Lillie, James Ball, Thos. 
Dolan, A. B. Beadle, B. A. Denmark, Henry Blun and J. A. P. Cris- 
field ; President, 8. T. Bodine ; Treasurer, E. C. Lee ; Secretary, Jno. 
W. Golden. 2 aieaas 

THE officers named to manage the affairs of the Middletown (N. Y.) 
Gas and Electric Light Company are: President, Albert Bull; Vice- 
President, L. C. Purdy; Treasurer, C. Macardell ; Secretary, G. T. 
Townsend. 
Ir is likely that the Gas Company proposed for Dover, N. J., will be 
‘ta go.” Papers announcing the arrival of the promoters at the incor- 
poration stage have been filed, 
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The Market for Gas Securities. 





All city gas shares are higher, Consolidated 
this morning (Friday) being reported at 149 to 
150. The notable rise, however, occurred in 
New York and East River common, which is 
quoted at 463 to 47}, as against 43} to 44} a 
week ago. Mutual is also buoyant, at 230 bid, 
as is Standard preferred, at 104 to 107. The 
wise ones all seem still to think that whatever 
action is taken by the Legislature respecting 
gas rates will not be radical. 

Brooklyn Union gas is steady, at 91} to 924, 
and the bonds are in demand at 1074 bid. The 
quarterly dividend of 14 per cent. on Chicago 
gas is payable this month. Thestock is 78} .to 
734. Baltimore Consolidated is somewhat 
easier, at 614 to 62, and Bay State is neglected, 
at a shade under 12. From our point of view 
almost anything on the list is a purchase at 
the prices quoted. 








Gas Stocks. 





Quotations by Cochran & Close, Brokers and 
Dealers in Gas Stocks, 


35 Wau St... New York Ciry. 
Fes. 1. 


(> All communications will receive particular attention. 
te The ee quotations are based on the par value 
of $100 per share. 


N. Y. City Companies. Capital. Par. Bid. Askea 
Consolidated................ $85,430,000 100 149 150 
Cambria «.cccceccccvceccoces 500,000 50 195 

Se: MOM. ccaccs vesce igi OE rece 
Equitable..........seesse00+ 4,000,000 100 230 
Bonds, 6'8......+.+++++++ 1,000,000 1,000 105 ‘ 
* 1st Con. 5’s....... 2,800,000 1,000 114 ‘ 























(. G. Lansden, St. Louis, Mo.. 
American Gas Co., Phila., RD 





David Leavitt Hough, New York WN dineidacsctnnecst 


Metropolitan Bonds ove 658,000 << 108 112 
PR ccavccasccssceeentcn 8,500,000 100 225 
ae rear 1,500,000 1,000 100 102 
Municipal Bonds............ 750,000 ‘ 4 
CO  PrerrerT PTT ee 150,000 50 8 ~. 
_ We vende csccuse 150,000 1,000 oa 98 
New York and East River.. 5,000,000 100 4634 47% 
reer 2,000,000 100 7 7 
pS, rrr 3,500,000 1,000 105 106 
* 1st Con. 5’s....... 1,500,000 P 95 96 
Richmond Co., 8. 1.. ...... 348.650 50 50 
= Bonds 100,000 1,000 
BUNNGING, . cnccccccecees seeee 5,000,000 100 80 a2 
Preferred ......e00.-e000 5,000,000 100 04 86107 
Bonds, ist Mortgage, 5's 1.500,000 1,000 108 
WOOD si ccccsncecsvexdusees 299,650 50 130 
Out-of-Town Compunies. 
Brooklyn Union ........+++ 15.000,000 100 91 93 
se _ Bonds (S's) 15 000,000 1,000 107% 108 
WN BNA oi civnsicatucaccs 5,000,000 50 14% 11% 
» Income Bonds..... 2,000,000 1,000 pe 35 
Boston United Gas Co.-- 
1s Series S. F. Trust.... 7,000,000 1,000 be 85 
=. * - © 3,000,000 1,000 70 72 
Buffaio Mutual............. 750,000 100 125 és 
e Bonds....... 200,000 1,000 % 100 
Central, San Francisco..... 2,000,000 os 95 ae 
Chicago Gas Co............. 25,000,000 100 7384 78% 
Chicago Gas Lt. & Coke Co. 
Guaranteed Gold Bonds. 7,650,000 1,000 94 9414 
GIG. cceciccctbetse sce 1,069,000 68 70 
Ist Mortgage.........0+ + 1,085,000 . “a 96 
Consumers. Jersey City.... 2,000,000 100 70 75 
7 Bonds....csecee 600,000 1,000 100 102 
Cincinnati G. & C.Co....... 8,590,000 100 200% 200% 
Consumers, Toronto........ 1,600,000 50 184% ~=187 
Capital, Sacramento..... eee 500,000 50 de 35 
 iiscdavnndsive 150,000 1,000 
Consolidated, Baltimore.... 1,000,000 100 61% & 
Mortgage, 6's........... 3,600,000 107 107% 
Chesapeake, Ist 6’s.. .. 1,000,000 oo 
Equitable, ist 6's. ...... 910,000 
Consolidated, Ist 5’s.... 1,490,000 ne 
UNE: nkkcenete<cnsseve 4,000,000 22 a 
a> 4,312,000 78 7844 
Equitable Gas & Fuel Co., 
Chicago, Bonds........... 2,000,000 1,000 ‘ 101 
One We desecchceccs e+e» 2,000,000 Se 8&3 86 
” ere +. 2,000,000 F i '3) 88 
IE ccecssceveccents rv 750,000 25 145 
Indianapolis...... «+s. 2,000,000 130 135 
” Bonds, 6's..... . 2,650,000 ss 103 105 
Jeraey Cy... ccccccccee Secce 750,000 20 180 es 
Lafayette Gas Co., Ind 1,000,000 100 85 88 
Bs kab sece edeotasses 1,000,000 1,000 86 89 
DRI ecesesecees eeeces 2,570,000 50 . an 
Laclede, St. Louis .......... 7,500,000 100 2444 24% 
er +». 2,500,000 100 rb) 78 
vcvcccecendécnsece 9,034,400 1,000 94 VLE 
Little Falis, N. Y........... 50,00¢ 100 100 
Ps andadns avisddcies 25,000 - ay 100 
Montreal, Canada ...... eeee 2,000,000 - 100 200 , 
Newark,N. J.,GasCo....... 1,000,000 93 98 
RR, OW seccscevesevdi 4,000,000 ‘ 123 
WOW HAVER. ccccccccesce sees 1,000,000 Bm 2 a 
i | rT ee 2,000,000 534% 
* kccwseven 750,000 
Peoples Gas Lt. & Coke Co., 
Chicago, Ist — 20,100,00 1,000 4 108 
2d ... 2,500,000 1,000 104 10 
Peoples, Jersey City........ 500,000 50 oe 175 
PRRSTNOR,. Ti. Dascccvcccccsse — sevece 25 99 102 
Rochester Gas & Elec. Co.. 2,150,000 50 “a 
PRORREIOE bic cesses «+. 2,150,000 50 83 a 
Consolidated 5's ........ 2,000,000 ae 8% 9 
San Francisco, Cal. ........ 10.000,000 100 9734 9814 
St. Paul Gas Light Co...... 1,500,000 100 67% C7 
1st Mortgage, 6°s...... 650,000 84 87 
Extension, 6’s........... 600,000 . me 
General Mortgage, 5’s 2,400,000 ; 88 90 
Syracuse, N. Y......... 500.000 25 ad 
Washington, D. C........... 2,000,000 2 220 
Western, Milwaukee........ 4,000,000 100 63 65 
Bonds, 5's ..... bb eaduhe . 8,556,000 P 89144 91% 
Wilmington, Del. 500,000 530 «6180182 
° ? 
Advertisers’ Index. 
GAS ENGINEERS. 
Page 
Wm. Henry White, New York City........0.---seeeeeees 195 
“red. Bredel, Milwaukee; WiS......0.cccescceeececeseeeees 176 
yeo. R. Rowland, New York City ......... 195 
Che Western Gas Construction Co., Fort Wayne, Ind... 186 
fumphreys & Glasgow, New York City........esseee-0s 182 








PROCESSES. 
Bartlett, Hayward & Co., Baltimore, Md................. 193 
United Gas Improvement Co., Phila., Pa.............. 185 
Burdett Loomis, Hartford, Comn..............s0sseeeee00- 194 
National Gas and Water Co., Chicago, Ills. __........... 187 
Economical Gas Apparatus Construct’n Co.,Toronto, Ont 193 
The Western Gas Construction Co., Fort Wayne, Ind.... 186 
GAS WORKS APPARATUS AND 
CONSTRUCTION. 
James R. Floyd & Sons, New York City............ 196 
Continental Iron Works, Brooklyn, N. Y................. 194 
I ae PI IEE, vaccdesncadecss cocdeccecence 196 
Kerr Murray Mfg. Co., Fort Wayne, Ind ............. 162 
Stacey Mfg. Co., Cincinnati, Ohio. 7 19> 
Bartlett, Hayward & Co., Baltimore, Md...... 193 
Davis and Farnum Mfg. Co., Waltham, Mass. 192 
Pe OE 164 
Isbell-Porter Company, New York City................. 194 
Fred. Bredel, Milwaukee, Wis.............ccc00. sseees 176 
United Gas Improvement Co., Phila., Pa................ 185 
Berlin Iron Bridge Co., East Berlin, Conn 182 
National Gas and Water Co., Chicago, Ills ........ 184 
Economical Gas Apparatus Construct’n Co., Toronto, Ont. 193 
The Western Gas Construction Co., Fort Wayne, Ind 186 
Humphreys & Glasgow, New York City 182 
Gas Engineering Co., Pittsburgh, Pa 192 
American Gas Co.. Phila., Pa. —s...... cc ccccccccces 177 
Logan Iron Works, Brooklyn, N. Y....................0+- 193 
Riter & Conley, Pittsburgh, Pa........... decdetheamdhanicas 175 
SCRUBBERS AND CONDENSERS. 
G. Shepard Page’s Sons, New York City.......... . 195 
BR. D. Wer & Ga Pee, BM. « .ccccccccessce dewae 194 
James R. Floyd & Sons, New York City _............... 196 
Continental Iron Works, Brooklyn, N.Y. .............. 194 
Gas Engineering Co., Pittsburgh, Pa..................... 192 
L»gan Iron Works, Brooklyn, N. Y.......... idk easialavac aan 195 
Riter & Conley, Pittsburgh, Pa................... Wedaedas 1% 
BREGENERATIVE FURNACES. 
Bartlett, Hayward & Co., Baltimore, Md............. 193 
Fred. Bredel, Milwaukee, Wis................. edewnewihen 176 
J. H. Gautier & Co., Jersey City, N. J............. 190 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo...... 190 
Adam Weber New York City ....cscccccccccccccsces- ooce 9D 


TAR AND CABRBONIC ACID EXTRACTOR. 

















G. Shepard Page’s Sons, New York City................... 195 
R. D. Wood & Co., Phila., Pa........... didithinattenasiens 194 
AMMONIA CONCENTRATORS, 

Michigan Ammonia Works, Detroit, Mich................ 174 
G. Shepard Page’s Sons, New York City ................. 185 
Gas Engineering Co., Pittsburgh, Pa..................- . 192 
GAS METERS, 

Sal: D. S B Gi, TR  DNivk de sicacccceseddtdcccecs 160 
American Meter Co., New York and Philadelphia........ 199 
The Goodwin Meter Co., Phila., Pa............ccccceseess 198 
Heime & Meliheohny, Phila... Pa.  ......- 2.0... cccccccess i99 
D. MeDowald & Co., Albamy, N.Y...........cccc..-cccces 199 
Nathaniel Tufts, Boston, Mass............000.  ceeeeee 198 
Maryland Meter and Mfg. Co., Baltimore, vas -cccudae 198 
Metric Metal Co., Erie, Pa..... ° ecesaus 198 
Keystone Meter Co., Royersford, Pa............. scecocese 100 
Buhl Stamping Company, Detroit, Mich....... ....... 199 
PREPAYMENT METERS. 

American Meter Co.. New York and Philadelphia....... 199 
Setm J. Gas Cah, Fig Be idan cccccccccccccccccss: 160 
D. McDonald & Co., Albany, N. Y..... —— 
Helme & MclIlhenny, Phila., Pa... . 199 
GAS AND WATER PIPES. 

Ohio Pipe Co., Columbus, Ohio ............ 0 seceeeeeeees 197 
M. J. Drummond, New York City.............ccccccceees 197 
ee Bs, WO Gs Eg Buldnecndcndndacasdescccuaust 194 
Warren Foundry and Machine Co., New York City...... 197 
Donaldson Iron Co., Emaus, Pa.... ..........ss00e 197 
PIPE CUTTERS. 

Wm. Anderson, East Boston. Mass. ..............eeeeeees 175 
STEAM BLOWER FOR BURNING BREEZE. 
H. E. Parson, New York City.............. «. Sdeneeceeces 187 
GAS COALS, 

Penn Gas Coal Co., Phila., Pa...........ececeeeeeeeeeeeees 189 
Perkins & Co., New York City ............0-5. ©... eeeeee 188 
Despard Gas Coal Co., Baltimore, Md......... .......+5 189 
Westmoreland Coal (o., Phila., Pa..........s..........4. 139 
Berwind-White Coal Mining Co., New York and Phila... 188 
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CANNEL COALS. 

Perkins & Co., New York City .... ..... 
GAS ENRICHERS. 

Standard Oil Co., New York City ....... stones acvtenctcte 

The Sun Oil Co., Pittsburgh, Pa.............. Sedsbtae eee 


COKE CRUSHER. 
1 BE Sar TN occa gude ss ccntuccccccavcsce 
CONVEYING MACHINERY. 
C. W. Hunt Company, N. Y. City ......cccovesssccvcccees 
GAS GAUGES. 
The Bristol Co., Waterbury, Conn 


seme eeeereeeceeeecsosee 


GAS GOVERNORS. 


Isbell-Porter Co., New York City 
ee Wee Te. Ca, FT nes ccccavdvavecontsne’ 
BR. BR. Wa Be Oe PM, Fein ssiesni ckesnsscseesecins ee 


Isbell-Porter Co., New York City.......... ls cases hsemiene 
Continental Iron Works, Brooklyn, N.Y 
G. Shepard Page’s Sons, New York City..............000 
Logan Iron Works, Brooklyn, N. Y............ 
R. D. Wood & Co., Phila., Pa. .... 


Pe eereeeereceseees 


See eeeeeseseees 


CEMENTS. 
C. L. Gerould & Co.; Mount Vernon, N.Y............ee00 
RETORTS AND FIREBRICKS, 
J. Hi. Gautior & Co., Jersey Gite, Wi Ts... vivccczcsovcesss 
B. Kreischer & Sons, New York City 
Adam Weber, New York City 
Laclede Firebrick Mfg. Co., St. Louis, Mo. 


Peer ener ewer eeereeeseseeseeees 













Henry Maurer & Son, New York City.................00 
Baltimore Retort and Firebrick Co., Baltimore, Md 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo...... 
Brooklyn Firebrick Works, Brooklyn, N. Y.............. 
F. Behrend, New York City 









See e ewes ese eeeeeeereeeeeeeees 





INCANDESCENT GAS LiMP:.. 
Weisbach Commercial Co., Phila., Pa 


eee eee eerereeseeses 





MICA GOODS. 








The Mica Mfg. Co., New York City..........c.00-.--- cee 
BURNERS. 

Ch Bi a FR Pin ctiissceciviccvevecseccaccvcasies 

Theo. Clough. Dobbs Ferry, N.Y... ccccrscocvossccccceses 







LAVA GAS TIPS. 
D. M. Steward Mfg. Co., Chattanooga, Tenn.............. 







GAS TUBING. 
Wm. M. Crane & Co., New York City 





SO eee wee eeeseseesees 






PURIFYING MATERIALS. 
Connelly Iron Sponge and Governor Co., New York City 
Greenpoint Chemical Works, Brooklyn, N.Y............. 
Henry W. Douglas, Ann Arbor, Mich 










EXHAUSTERS. 


The P. H. & F. M. Roots Co., Connersville, Ind 

Isbell-Porter Company, New York City................. ‘s 
Connelly Iron Sponge and Governor Co., New York City 

VALVES. 

Ludlow Valve Manufacturing Co., Troy, N. Y. .......... 
Chapman Valve Manufacturing Co., Boston, Mass 
R. D. Wood & Co., Phila., Pa 
Continental Iron Works, Brooklyn, N. Y 
The P. H. & F. M. Roots Co., Connersville, Ind 
Isbell-Porter Co., New York City 
The Western Gas Construction Co., Fort Wayne, Ind.... 











eee eee eee ee ee eee ee eee eee ee 












nee Camm meee wer eeeeeeenee 







ELECTRICAL APPARATUS. 
Wm. Henry White, New York City 










GAS ENGINES. 
Otto Gas Engine Works, Phila., Pa 
The American Gas Engine Co., Phila., Pa 
Backus Water Motor Co., Newark, N. J 










we weet eeeerene 


Seer eewereerereres 





ENGINES AND BOILERS. 


The Hazelton Boiler Company, New York City 
W. G. & G. Greenfield, East Newark, N. J.........+0++ 









PURIFIER SCREENS. 
John Cabot, New York City 






eee e meee e weer neers ee ee eewesns 
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SELF-SEALING MOUTHPIECE DOORS, 


. 194 


- 1% 


194 


175 


387 
187 


187 


186 
186 


191 
174 


GAS STOVES. 
American Meter Co., New York and Philadelphia . 
The Goodwin Meter Co., Phila., Pa............ccccceeeces 198 
George M. Clark & Co., Chicago, Ills. 181 
Maryland Meter and Manufacturing Co., Baltimore, Md. 193 


188 


William M. Crane & Co., New York City.............0005 902 
Keystone Meter Co., Royersford, Pa...........cesesecess 176 
A. Weiskitte] & Son, Baltimore, Md............cseeeeeees 60 
Detroit Stove Works, Detroit, Mich...............eceeees 180 


CHINA GAS KILNS. 
William M. Crane & Co., New York City 


Coe eee eeeeneeeens 


GASHOLDER PAINT. 

New York Marine Paint Co., Poughkeepsie, N. Y ....... 186 
GASHOLDER TANKS. 

J. 3. WP eaten, Broeliine, We Wivwsccccccsiinicsaces cccccsen 186 


GASHOLDERS, 
Bartlett, Hayward & Co., Baltimore, Md... ............. 198 
Continental Iron Works, Brooklyn, N. Y...........00..-- 194 
Deily & Fowler, Philadelphia, Pa. —................ coos 196 
Davis & Farnum Mfg. Co., Waltham, Mass............... 192 
Kerr Murray Mfg. Co., Fort Wayne, Ind..,.............- 192 
Stacey Mfg. Co., Cincinnati, Ohio...............ceeeceees 195 
R. D. Wood & Co., Philadelphia, Pa...........cesee08--+ 194 
Logan Iron Works, Brooklyn, N. Y..........cseceeeeess 196 
Riter & Conley, Pittsburgh, Pa............... ReiesinveRes 175 
GAS SECURITIES, 
Gustavus Maas, New York City..... ideation Gecccccacces 104 
BOOKS, ETC. 
Scientific Books...........+.- ecvccccccccees Sen dsecese cooee 197 
WOR BOB ine cc ccecsccescccccess seceb eva gances veces 188 
ee aia cis sacs die cocivvescdasseadcics eeeces 189 
Directory of Gas Companies..............seeeeeceesee:s 197 
RUA TOIT a odnic tes ciencictasicavcgnceciewse 190 
Conk Tar Genealogical Trae. ... ..00cscsc.sccsscascccccocse 188 
Management of Small Gas Works ...............0055 ecoe 182 
Handbook on Gas Engines ..............+. «+. ebesceccoss 138 
er CNG oc cit chepessssececctens sedeesecsecs 175 
NG TN nein deicciss scar cenndesnae gees 176 











ENGAGEMENT DESIRED 


As Manager or Superintendent of Gas 
Works, 
By a thoroughly competent man. 


1127-tf Address *‘ W.,”’ care this Journal. 








Position Desired 


As Superintendent of Gas Works or 
Gas and Electric Light Works, 


By a man 34 years of age. Sixteen years’ ee in tne 
manufacture and distribution of Coal Gas as Supt., and four 
years in the Electric line. Thoroughly competent to take 
charge of any plant. separately or combined. A practical 
mechanic, and understands the erection of gas plants and 
everything oe to the business. Not afraid of work. 
—, no object until ability is proven. Rest of references. 
1102-tf Address *‘ M. E. J.,”’ care this Journal. 





Hor Sale. 


Ten Service Carts, in Good Order. 
Inquire of 


E. R. JOURDAN, 138 West 42d Street, 
New York City. 


WANTED, 


Position to take full charge of works, or Superintendent of 
Manufacturing and Distribution. Seven years’ experience 
in pushing the stove business. At present in charge of works 
send out 16,000,00uU cu. ft. annually. ‘t wot Peni cent. in- 
crease in business over year 1895, accomplish rough sale 
of stoves and Welsbach lights. Thirty-seven years old; 2! 
years in all branches of the gas business. Coal gas works 
SS Reason for desiring change, better school system. 
as Companies and well-known Gas Engineers as references. 
Salary reasonable. Address 
1130-4 “M. L. H.,”’ care this Journal. 


Wanted to Buy, 


A No. 3 or No. 4 Roots Gas Exhauster 


1130-2 











State age and condition, and give full description and price. 
JACKSON NATIONAL GAS AND FUEL CO., 
1130-3 








FOR SALE. 


On account of changing location of our works and purcha: 
of larger holder, we have for sale a Single-lift Gasholder. 
80x % feet, capacity 100,000 cubic feet. Complete and a 
good asnew. Now in brick tank. Built by Stacey Mfg. Co. 
in 1889. Holder has cup on bottom for telescoping, an: 
guide framing is arranged and punched for additional se: 
tion. Can be taken down and re-erected in brick or stee! 
tank, as may be desired. Will be sold cheap. 
THE AKRON GAS COMPANY, 
Akron, Ohio. 


FOR SALE, 


One 8-Foot Station Meter, with 12- 
Inch Connections. 


i129-14t 





In good order and in use. Address 
NEW HAVEN (CONN.) GAS LIGHT Co. 


Hor Sale. 


A Small Gas and Electric Light Plant, 
in a Soutbern city of 3,800 inhabitants. 


1127-tf 





Address FORT WAYNE ELECTRIC CORPORATION, 
1097-tf Fort Wayne, Ind 


FOR SALE. 


Hydraulic, Dip, Branch and Ascension Pipes, 
Mouthpieces and Lids, for four Benches of 5's 
and for one Bench of 3 retoits. 

Two Coolers, or Air Condensers, each of 150 000 
cubic feet capacity. 

Multitubutar Condenser, + hell, 36 in. diameter, with 
98 2-in. tube , 10 ft. 6 in. long. 

D-Shaped Tar Extractor, 8 ft. long, 1 ft. 6 in. deep. 

Scrubber, 48 in. diameter, 11 ft. 9in. high. Three man 
holes, 11 in. by 15 in. 

S-inch Center Seal. 





Four Purifiers, 8 ft. x 6 ft. 
KEY CITY GAS ©0., 
Dubuque, Iowa. 


GAS COMPANY SECURITIES 


A SPECIALTY. 
Brooklyn, 


Co ae, . 
Consolidated of New Jersey, 
troit, 
Madison, 
Milwaukee 
Grand Hapids, 
New Youk, 
Syracuse, 
St. Paul. 


CUSTAVUS MAAS, 
Telephone 26 Broad St., N. Y. 


2137 Cortlandt. 


1119-tf 






















NO EXTRA LABOR OR 
OPERATING EX- 





GUARANTEED SUPERIOR IN EVERY WAY. 
BUILT ON HONOR. 


Agts § Chicago Water Motor & Fan Co., 101 Lake St., Chicago. 
*') Michell & Co., - - 154 Congress Street, Boston, Mass. 


Home Office, Backus Water Motor Co., Newark, N. J. 





Jackson, Mich. 


Send for Catalogue. 
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Patent Lava Gas Tips. © BHETREIND,| THEO. CLOUGH, 
| (Established 1870.) 
UNIFORMITY SOLE IMPORTER OF THE CELEBRATED | pe; 08s 
GUARANTEED. German (Stettin-Didier) Clay Gas Retorts, | r-22- 
| ee AND SHAPES, BLOCES, TILES, FIREBRICKS, FIRE CEMENT, Maxima Clough ph Adjustable Gas Burners 
Stettin ‘‘Anchor” & ‘‘Eagle’ Brand Portland Cement | lckel Tips for 
OF dagpaadan. Te C0. bes peTd  e Oe iihany. 
“a - THEO. CLOUGH, - - Dobbs Ferry, N. Y. 
THE ANDERSON E2tenigites Ss ~~ For Outting Cast, Wrought | 
Made in all sizes. a =x Sis m Iron, Gas & Water Pipes. | 
— meets AYR. vM.suverson, | A CONVENTEN? 
Will cut from Raiete te. Se. ¥ < e y wane snes. | BINDER for the JOURNAL 





D Pipe Cutting Tool 


88 Water Street, Boston, Mass. 

















ainaicma STRONG. 
SCREEN F’°iEs1.D DURABLE. 
Steam Engine Works. = 
SIMPLE 
Established 1874. pues 
MANUFACTURERS OF CHEAP. 
Greenfield Stationary, Portable and Yacht a no 
ENGINES AND BOILERS. Price, $1. 
Also Horizontal, Automatic and Variable Cut-off Engines 
Sizes from 3 to 75 Horse Power. A.M. Callender 
Also Vertical and Horizontal and Marine Boilers. oie 
a= Steam Pumps and Adams’ Crate Bars. 82 Pine st., 
N. Y. City 





ommmees W.G.8 6. GREENFIELD, - - EAST NEWARK,N. J: 


crtstest IMPROVEMENT IN GAS LIGHTING 


Has been made by 


WILDER’S VOLUMETRIC GOVERNORS. 


They control the pressure at the burner, and deliver the quantity for which they are set regardless of high 
or luw pressure in the supply. 
WELSBACH LIGHTS are fully controlled, and the governors soon pay for themselves by preventing the breaking of 
manties and chi ys. T are already in use. Orders may be given to the Welsbach Co., or sent tc ourselves. 


THE WILDER MANFG. CO., - - 818 Cherry St., PHILADELPHIA. 
00000000 000000080002 00000000000000 000000000000 00000000000000009000808 


RITER & CON LEY, PITTSBURGH, PA. 
GASHOLDERS, with or without Steel Tanks. 


Purifiers, Condensers. Scrubbers, Oil. Tanks, Smoke Stacks. 


STEEL ROOFS and BUILDINGS. 
PLATE AND STRUCTURAL WoORK OF FVERY DESCRIPTION. 


'Cox’s Gas Flow Computer. 


1. It gives at a glance the discharge of gas from pipes 1 to 48 inches in diameter and 10 to 10,000 
yds. long, for any pressure from 0.01 to 10.0 inches of water, and any specific gravity from 0.40 to 1.00. 

2. When the required discharge and the length of pipe are given, the diameter corresponding to 
any pressure is at once seen. 
© 3. When the required discharge and the length of pipe are given, the pressure corresponding to 
any diameter is.at once found. 

4, Any suitable combination of the different factors of any problem, under all possible condi- 
tions, may be immediately found. 



































* COMPUTER. 
Ps 


It Prevents Errors and Saves Hours of Tiresome Calculations. 
Price, $5.00, per Registered Mail. 


For sale by 


A. M. CALLENDER & CO., 32 Pine St., N. Y. City. 
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WIESTER & CO., 17 & 19 New Montgomery St., San Francisco, Cal., 
PACIFIC COAST AGENTS FOR THE KEYSTONE METER CO. 


Gas Meters abd All Apparatus for Measuring and Testing Gas, 


REPAIRING, ALL KINDS OF METERS, PROMPTLY, AND SATISFACTION GUARANTEED 











Other Agencies and Showrooms: 
New York, New Jersey & Connecticut, Western, Main Office: 
THE BARTLETT LAMP MFG. GOMPANY, | CAHILL, SWIFT & 6O., 
66 W. Broadway, N. Y. Gity. | 121-207 S. 7th St., St. hoais, Mo, | RROYERSFORD, PA. 


eee A Full Stock eee All Sizeson Hand eee At these Points eee 








Special Trays for tron Sponge or Oxide of Iron, 


CHURCH’S TRAYS a Specialty. HUGHES’ K“G AS WORKS,” 


Reversible, Strongest, Most Durable, Most Easily Repaired. 





Their Construction and Arrangement, 





And the Manufacture and Distribution of Coal Gas. 


AN | Originally written by SAMUEL HUGHES, C.E. 
WS ale ; 


Rewritten and Much Enlarged by WILLIAM RICHARDS, C.E. 





553-557 West Thirty-third Street, New York. Eighth Edition, Revised, with Notices of Recent Improvements. Price, $1.65. 
We also make the Cheapest and Strongest 


REVERSIBLE BOLTED TRAYS IN THE MARKET. | A, M, CALLENDER & CO., No. 32 Pine Street, N. Y. City. 


Send for Circulars. 


FRED. BREDEL, C.E. 


Goal and Water Gas Plants, 


OWN SYSTEM. 














Recuperative Furnaces, Washers, Condensers, 
Purifiers, Purifying Machines. 





Gas Enriching Plants to Enrich Coal Gas up to 24 Candle Power, and Making 
a White, Bright, Non-smoking Gas. 


COMPLETE GAS WORKS, COKE CONVEYERS, ETC. 





No. 118 Farwell Avenue, Milwaukee, W 1s. 








—_— 
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The Pioneer Vertical Water-Tube Boiler of the World! 
THE HAZELTON OR PORCUPINE BOILER. 


After Sixteen Years of Active Service in all the Principal Industries, 
this Boiler has Proven Itself Superior to all Others in Economy of 
Fuel, Durability, Safety and General Efficiency. 








BRISTOL’S 
RECORDING 


PRESSURE 
GAUGE. 


For continuous 
records of 
fs Street 
J Gas Pressure 
Simple in Con- 
struction, Accur. 
ate in Operation 








NO EXPLOSIONS’ OR ACCIDENTS OF ANY KE.ND. win Price. 
a Fully Guaranteed. Send 
Correspondence Solicited, for Circulars. 


The HAZELTON BOILER GOMPARY, 


Sole Proprietors and Manufacturers, 


Cable Aare eee yon” Cen'l Office, TG E. 13th St., W.Y., U.S.A. 


The Bristol Go., 


Waterbury, Conn. 

















Our Mica Chimneys 














| 
G. W. HUN T GOMPANY. 
5 Ape > aes | COKE CARS for Gas Works, | For — Lights 
S 6 pareeys TIP CARS for Carrying Ashes, | 
CHARGING CARS for Bringing Coal BEST IN THE WORLD. 
from the Storage Bins to Boiler | Pe 
Room and Retort Houses. | cnt bicenite. 
INDUSTRIAL RAILWAYS | eae 
~~. Specially designed for handling eaneeciend 
: ened for han The MICA MFG. CO 








Micasmiths, 


| Gas Works, Coal Yards, Factories, Ete., Et. ee PIECE 
45 Broadway, N.Y.Gity. gus sane vo 


AMERICAN GAS COMPANY, 


222 South Third Street, Philadelphia, Pa. 


Owns, Operates, Buys and Leases Gas Works. 














ALSO UNDERTAKES ALL KINDS OF CONSTRUCTION WORK. 


Especially the Installation or Extension of Plants for the Manufac- 
ture of Gas from Caking Coal. 
The attention of Gas Managers is particularly called to the many improve- 


ments in this method of manufacture instituted during the past fifteen years, and 
the extremely low cost at present of Coal Gas. 





CORRESPONDENCE RESPECTFULLY SOLICITED. Address 












GHo. G. RAMSDE Li, Gen’1 Manger 
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The Gas Exposition. 


THE GAS INDUSTRIES COMPANY, weorporaten, 


Offices, 280 Broadway, New York City. 


To be Held at MADISON SQUARE GARDEN, NEW YORK, 


Beginning January 27 and Closing February 6, 1897. 




















OFFICERS : 
President, PROF. CHARLES F. CHANDLER. 


Viee Presidents, THOMAS F. ROWLAND, EMERSON MeMILLIN, WALTER WOOD, THOMAS DOLAN, WM. R. BEAL 
GEN. ANDREW HICKENLOOPER. 


E. C. BROWN, Managing Direetor. L. J. MONTGOMERY, Seeretary. GEORGE W. DOANE, Treasurer. 


EXECUTIVE COMMITTEE : 
E. C. BROWN, Chairman. EMERSON McMILLIN. COL. W. E. BARROWS. WM. H. BRADLEY. WALTON CLARK. 


DIRECTORS -: 
Dr. Robert Amory, Boston. _s Dolan, Philadelphia. Charles E. Judson, Chicago. Albion L. Page, New York. 
Hon. Calvin 8. Brice, New York. G. W. Doane, New York. Gen. James Jourdan, Brooklyn. Thomas F. Rowland, New York. 
Gov. Asa 8. Bushnell, Columbus, O. A. B. Eilbeck, Philadelphia. John Kean, Elizabeth, N. J. Frank Tilford, New York. 
Wm. R. Beal, New York. H. E, Gawtry, New York. Emerson MeMillin, New York. Prof. R. H. Thurston, Ithaca N. Y. 
Col. W. E. Barrows, Gloucester, N. J. E. P. Gleason, New York. Edm’d H. McCullough ea Eugene Vande 1, Newark, N. J. 
Wm. H. Bradley, New —- ; A i ward, Baltimore. Dr. bow Morton, Hoboken, Capt. Wm, H. hite, New York. 
E. C. Brown, New Yor! Prof. Hallock, New York. Prof. Mendenhall, Deesiaaes, Mass. Dr. Wm. H. Wahl, Philadelphia. 
Prof. Charles F. Chandler, New York. Alexander €. Humphreys, New York. Martin Maloney, Philadel phia. Walter Wood, Philadelphia. 
Walton Clark, Philadel; phia. Gen. Andrew Hickenlooper, Cincinnati. Wm. J. Murphy, Minneapolis. 


The Gas Associations have Appointed the Following Representatives : 


W. M. EATON, J. A. BRITTON, IRVIN BUTTERWORTH, GEO. T. THOMPSON, 
Michigan Gas Asso. Pacific Coast Gas Asso. Ohio Gas Light Asso. Western Gas Asso. 
Cc. J. Re. HUMPHREYS, American Gas Lt. Asso. Cc. H. NETTLETON, New England Asso. of Gas Engineers. 





Every indication points to the attendance of gas men from near by as well as from the most remote 
sections of the country. Arrangements are now under way for providing hotel and railway facilities for members 
of the gas fraternity who may wish to visit New York during the Exposition. 

Several New York hotels have offered special rates. 

Full particulars on these points will be given very shortly. 


The Historieal Exhibit will embrace many articles of surpassing interest. A celebrated collection of 


ancient lamps and lighting appliances, consisting of several hundred rare 
specimens never exhibited outside the great institution in which the collection is now lodged, is promised. 


CAS MEN’S NICHT. 


The Ohio Gas Light Association will hold its annual meeting in this city during the Gas Exposition. 
Date, February 3 and 4. The management has designated Wednesday evening, February 3, as Gas Men’s Night. 
A programme will be made up covering this feature that will appeal to all as befitting the occasion. 


THE TIFFANY GAS TOWER, 


With its Myriad of Lights and Beautiful Decorative Effects. Worth a Thousand 
Mile Journey to See. 


































































Feb. 1, 1897 American Gas Light Zournal. 179 


INJUNCTION ISSUED AGAINST INFRINGERS. 


On September 23d the United States Circuit Court for the Southern 
District of New York granted an injunction restraining and enjoining the 


further infringement of our Welsbach patent. READ IT, 


Unitep STaTEs Circuit Court, 
Southern District of New York. 
WELSBACH LIGHT COMPANY, 
vs. bas EgQuliry. 
A. LIEBES. 
Lhe President of the United States, 











To A. LieBEs, and his servants, agents, attorneys and workmen, GREETING: 

WHEREAS, It has been represented to us in our Circuit Court of the United States 
for the Second Circuit and Southern District of New York, that Letters Patent of the 
United States No. 438,125, were issued in due form of law on the 7th day of October, 1890, 
tc Carl Auer von Welsbach, assignor of the complainant, then known as “ Welsbach Incan- 
descent Gas Light Company of New Jersey,” and that the complainant herein is the owner 
of said Letters Patent, and that you, the said A. Liebes, have infringed the rights secured by 
the aforesaid Letters Patent, by making, using and selling to others to be used, incandescent 
devices for gas burners, embodying and containing the invention and improvements described 
and claimed in said Letters Patent No. 438,125. 

Now, THEREFORE, We do strictly command and enjoin you, the said A. Liebes, and 
your attorneys, agents, servants and workmen, under the penalties which may fall upon you 
in case of disobedience, that you forthwith and forever desist from directly or indirectly mak- 
ing, or causing to be made, delivering, vending, or causing to be sold, offering for sale, using, 
or causing to be used in any manner, any incandescent devices for gas burners, like, or similar 
to those which you have heretofore made, used or sold, containing or embodying the invention 
and improvements described in said Letters Patent No. 438,125, and claimed in the claim 
thereof, and from counterfeiting or imitating the said invention or improvements or any part 
or parts thereof, and from in any manner or way whatsoever, violating or infringing the said 
Letters Patent No. 438,125 and the claim thereof, and from doing, or causing to be done, any 
other act or thing whatsoever in infringement of the said Letters Patent No. 438,125. 

Witness, The Honorable Melville W. Fuller, Chief Justice of the United States, at the 
City of New York, in the Southern District of New York, this twenty-fourth day of Septem- 
ber, A. D., 1896. 

(SEAL) JOHN A. SHIELDS, Clerk. 


(Endorsed) U. S. Circuit Court, Southern District of New York, in Equity.—Welsbach Light Company vs. A. Liebes. 
] dojunction. 
| A Copy of a Writ of Injunction this day issued out of my office. JOHN A. SHIELDS, Clerk. 


We shall proceed against all infringers; manufacturers, dealers and 
users being equally liable to injunction and damages. The decree of the 
court awarding the injunction also awards profits and damages. Do not 
be misled or deceived by guarantees offered by infringers, as such guaran- 
tees will not protect you against suit, injunction and damages. For your 
own protection see that you get the genuine Welsbach light. All other in- 
candescent gas lights are infringements. 


WELSBACH LIGHT COMPANY. 


ee ae 











180 American Gas Light Fournal. Feb 1, 1897. 


an cr re 


DETROIT JEWEL ei. 


The first, last and ereatest © 
merit of a Gas Stove is its econ- 
omy. Gas men understand this; 
they know that, in the long run, 
a waSteful stove retards the @ 
consumption of gas. 


DETROUW JEWEL 


Gas Ranges com- 
bine the greatest 
efficiency with the S 
highest economy. 
‘Why? Probably 
a” because they are § 
wii’ in the ae and best equipped iS 
stove plant in the world. 




















©@ 


Made in Many Styles. Hh 


: 
© 
: 3 
ee 
© 
® 
© 
: 


A Catalogue will tell you all about them, 


S 
DETROIT STOVE WORKS 


DETROIT. CHICAGO. 
EE 
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YOU CAN’T AFFORD TO DO IT! 


































IT’S AGAINST GOOD BUSINESS POLICY TO 
BUY CHEAP GOODS. 











are what you want. We have never yet lowered our 
High Standard of Manufacture to Beat Competition. 


NOR IMITATED OTHERS. 
Look at Our New Burner for 1897! 
No Imitation in this; it’s Original. 
You will probably see it on other stoves after WE get it introduced. 


IT DROPS 
INTO PLACE. 


CAN IT 
BE BEATEN ? 





Sans TAs 


TOTS 





The Picture on Our Catalog Cover is Original, too. Send and getone. It’s a Study. 


GEORGE M. CLARK & COMPANY, aicaco 


Makers of the Best of Everything in Gas Stoves. 
















Look for Us at the Gas Industries Exposition. 
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Ca AS. M. JARVIS, Prest. & Chief Engineer. BIRR K. FIELD, Vice-President. GEO. H. SAGE, Secretary. FRANK L. WILCOX, Treasurer. 


% BERLIN [RON BRIDGE CO. 


Engineers, Architects, and Builders of Iron and Steel Structures. 


Wap 1H; 
“ 
Wa ly 


ian?’ 


The above illustration is taken direct from a photograph, and shows the interior of a Power House designed and built by us for the New 
Orleans & Carrollton R. R. Co., at New Orleans, La. Particular attention is called to the Portable Traveling Crane, of 5 tons capacity, 
which can be moved to any point in the room, and used for raising and lowering parts of machinery in and out of place. 

The attention of Electrical Engineers is particularly called to the construction of this crane, as being much more 
economical than a traveling crane of wide span, and answers the purpose equally as well. 





Write for Illustrated Catalogue. 


Office and Works, No. 6 Railroad Avenue, East Berlin, Conn. 











Avex. C. HumPHReErs, M.E., ArTHUR G. GLASGOW, M.E., 
MANHATTAN LIFE BUILDING, CaBLe ADDRESS, 9 vicToRIA ST., 
(64 BrRoapDwar,) LONDON & NEW YORK, LONDON, 8S. w.- 
NEW YORK. *" HUMGLAS."* ENGLAND. 


HUMPHREYS é€ GLASGOW, 


+» CONTRACTING AND CONSULTING 


GAS ENGINEERS. 





WATER GAS PLANT A SPECIALTY. 
GAS PROPERTIES EXAMINED AND VALUED. 
ADVICE AS TO IMPROVEMENT OF GAS PROPERTIES AND MANAGEMENT. 
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(Copyrighted, 1894, by the AMERICAN METER Co. 


AMERICAN METER C0. 


ESTABLISHED 1834. INCORPORATED 1863. 
NEW YORK AND PHILADELPHIA, 
CHICAGO, ST. LOUIS, 
SAN FRANCISCO. 












































PUBLIC LIGHTING TABLE. 








FEBRUARY, 1897. 


ll'wable No. 2. 

















= Table No. 1. | NEW YORK 
bs | FOLLOWING THE | ITY 

a MOON. ALL Nieut 

> LigHTING. 
-) a | "| | ey 
ie | Light. | Extinguish.|| Light. aa 
A ; 

| || PM. | A.M. 

Mon., 1} 5.50 S| 6.10 am) 5.05 | 6.15 
Tue. 2) 5.50 | 6.10 || 5.05 | 6.15 
Wed. 3/550 |-6.10 5.05 |. 6.15 
Thu. | 4) 5.50 | 6.10 5.05 | 6.15 
Fri. | 5) 5.50 | 6.10 5.10 | 6.10 
Sat. 6; 9.40 /! 6.10 _| 5.10) 6.10 








Sun. 71040 | 6.00. || 5.10! 6.10 
Mon. | 8/11.40 6.00 | 5.10 6.10 
Tue. | 9/12.404% | 6.00 | 5.10 | 6.10 
Wed. 10; 1.40 | 600 || 5.10} 6.10 
Thu. |11| 2.40 | 6.00 | 5.10/ 6.10 





























Fri. |12| 3.30 | 6.00 || 5.20 | 5.55 

Sat. 13} 4.10 | 6.00 | 5.20) 5.55 

Sun. |14} 4.20 5.50 | 5.20) 5.55 

Mon. 15|No L. |No L. | 5.20 | 5.55 

Tue. |16/No Lew No L. | 5.20) 5.55 

Wed. |17/NoL. |NoL. | 5.20! 5.55 

Thu. )18) 6.10 pM) 8.30 pm) 5.20 | 5.55 

Fri. |19! 6.10 “| 9.40 | 5.30] 5.55 

Sat. )20) 6.10 © |10.50 || 5.30 | 5.55 

Sun. |21) 6.20 [12.10 am!| 5.20 | 5.55 

Mon. |22| 6.20 | 1.30 || 5.30 | 5.55 

\ Tue. }23 6.20 1@, 2.40 | 5.30) 5.55 
Wed. |24/ 6.20 | 3.50 || 5.30] 5.55 

i Thu. |25| 6.20 .| 4.40 || 5.30] 5.55 
Fri. |26) 6.20 | 5.30 || 5.30] 5.45 

Sat. |27| 6.20 | 5.30 | 5.30] 5.45 

Sun. |28) €.20 5.30 =| 5.30 | 5.45 




















TOTAL HOURS LIGHTING 
DURING 1897. 








By Table No. 1. By Table No. 2. 


Hrs. Min. Hrs. Min. 
January ....233.00 | January. ...423.20 
akR OF 


February. ..187.20 | February. ..355.25 








March. ....202.00 | March.....355.35 
April.......170.40 | April. .....298.50 
May.....-. 163.00 | May .......264.50 
pe 140.40 June...... 234.25 
WET <> eens 15140) July.......243.45 
August ... 167.30 | August ....280.25 


September..174.40 | September..321.15 
October... .200.00 | October .. ..374.30 
November.. 205.20 | November ..401.40 
December. . 220.10 | December. . 433.45 














Total, yr. .2216.00 | Total, yr...3987.45 
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P. HW. & F. M. ROOTS Co,., 


Connersville, Ind. 





GAS EXHAUSTERS. _ BYE-PASS VALVES. 
AUTOMATIC GAS GOVERNORS. 
GAS VALVES. PIPE FITTINGS. 




















New Design | ce This Design 
of ry i= is Used 
Direct : a in | for all 
Connected =. = | Exhausters 
Engine | “ry i" 4 | from 
and aa lo | \ | oe fall * No. 7 
Exhauster le ee —e OOS q fe Ct to 
on Same aa ane > | , ; No. 10, 


Bedplate. ye mn oo fw} — "me inclusive. 











Write for Illustrated Catalogue. 
Estimates submitted on application. 


P. H. & F. M. ROOTS Co., 


Connersville, Indiana. 
New York Office, 109 Liberty Street. J. B. STEWART. Manager. 





[ 
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THE UNITED 
GAS IMPROVEMENT CO. 


DREXEL BUILDING, PHILA., PA. 































Inquiries from any part of the United States 
should be addressed to the Philadelphia Office. 





BUILDERS OF 


THE STANDARD LOWE WATER GAS APPARATUS 








Standard ‘‘ Double Superheater”’ Lowe Apparatus, designed for the use of Naphtha, Crude Gii, or “‘Distillates.”” 


BUILDERS, LESSEES AND PURCHASERS OF GAS WORKS. 


Water Gas Plants, either independent or auxiliary to Coal Gas Works, erected tv 
meet any conditions. Apparatus designed to use any grade of Oil, 
and Anthracite Coal, or Gas House or Oven Coke. 











PAMPHLETS, PLANS AND ESTIMATES FURNISHED UPON APPLICATION. 
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THE WESTERN GAS 
CONSTRUCTION CO., 


ENCINEERS and BUILDERS, 


) FORT WAYNE, INDIANA. 
Water Gas Apparatus... 


Improved Double Superheater Settings, 


Improved Single Superheater Settings, 
Special Designs for Small Works. 


Our apparatus is designed to use any grades of Oils or Naphthas, Gas House or 
Oven Coke, or Anthracite Coal. Results are Guaranteed. 


Coal Gas Apparatus... 


Agents and | For FRED. BREDEL-—Washers and Purifying System, Mouthpieces and Bench Castings, 
Build For CEO. SHEPARD PACE’S SONS—Walker Ammonia Concentrators and Sulphate wae, 
ullders. Walker Patent Mouthpieces. 


Manufacturers of THE WESTERN GAS VALVE, all Iron, Double Gate, 4 to +36 Inch. 


Purifiers, Condensers, Scrubbers, Street Main Specials, Iron Roofs, iron Floors, Oxide Elevators and Conveyer Machinery. 





NEW YORK OFFICE, 32 Pine Street, WM. HENRY WHITE, Enger. 


ore NEW YORK MARIN 
sow ili we o, MEW YORK MARINE PAINT 0 


MANUFACTURERS OF — a 


VALVES, ol 


— 


| + | %, 
Double and Single Gate, j in. to 72 in., outside and Sanh | a 
inside Screws. Indicator, etc., for Gas, 
Water, Steam, Oil and Ammonia. MANUFACTURERS OF _ 


PAINT "x" Holders 


And all Ironwork about Gas Works. 
POU CHEE rwesis. N. YW. 


CHAPMAN VALVE MANUFACTURING 60,, 


MANUFACTURERS OF 


Valves and Gates for Gas, Ammonia, Water, Ele. 


Also, Cate Fire Hydrants with and without Independent 
Nozzle Valve. All Work Cuaranteed. 


Works & Gen’l Office, Indian Crchard, Mass. Treasurer's Office, 72 Kilby &112 Milk Sts., Boston Mass. 
Chicago Office, 24 West Lake St. New York Office, 28 Platt St. 
St. Louis Office, L M. or sea Mi‘ s. Co., 810 North Second St. 





























SEND FOR CIRCULAR. 
SEND FOR CIRCULAR 














Aydraulic Main Dip Regulators, Check Valves,  GASHOLDER TANKS AND. |The Gas Engineer’s 
Poot Valves, Yard Wash and Fire Hydrant. ‘|GAS WORKS MASONRY COMPLETE Laboratory Handbook. 


at in is se i a nn he By JON HORNBY, F.I.C. 
OFFICE AND WORKS: Plans prepared and Estimates furnished at.short notice. ’ 


938 to 954 River St., & 67 to 83 Vall Av. J. P. WHITTIER, Price, 63.50. 
TROY N.Y. 70 Rus» St., Near Division Ave., Brooklyn, N. ¥.| 4¢ M- CALLENDER & CO., 32 Pine Street, N.Y, City 
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NATIONAL GAS» WATER Go., 


218 La Salle Street, Chicago. 
Builder and Operator or Gas Works. 


The Rew Soft Coal Carbureted Water Gas Apparatus. 


TESTED BY THREE YEARS’ PRACTICAL OPERATION, AND FULLY GUARANTEED. 














Pians and Estimates Upon Application. 





IRWIN REW, President and Treasurer. E. E. MORRELL; Engineer. 


CONNELLY IRON SPONGE AND GOVERNOR CO, 


(Successors to CONNELLY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 


Saves money, saves labor, and is the most efficient purifying material ever offered as a 
66 99 y> ? puritying € e 
TRON SPONGE. substitute for lime. We guarantee a large saving, both in cost of material and labor. 














AUTOMATIC OVER FOUR HUNDRED NOW IN USE! NO WORKS COMPLETE WITHOUT IT! 
WILL PAY FOR ITSELF WITHIN A YEAR‘ ITS SERVICE SECURES PERFECT DISTRIBUTION! 
GOVERNOR. REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 

IT IS THE ONLY RECOCNIZED AUTOMATIC COVERNOR IN THE WORLD! 





Designed particularly for small works. Combines Exhaust Tube, Steam Governer, Gas 
STEAM JET Compensator and Bye-Pass Valves in the most compact form possible. Occupies but 
little space; uses very little steam; saves formation of carbon in retorts; increases yield 

EXHAUSTER. 10 to 15 per cent. No works too small to use them profitably. 





Prices given on all our specialties, delivered at any point in the United States. Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR CO. No. 365 Canal St, New York. 


Practical Photometry. DOUGLAS’ FERRIC OXIIE TROM MAEE 


For Gas Purification 
A GUIDE TO THE STUDY OF THE! For Gas Purification. 


MEASUREMENT OF LIGHT. = superior natural Hydrated Oxide of Iron. | 
Vill give a higher purification per bushel than Acts immediately, and more efficiently 
than any otner purifying agent 


am any other material. We ship the pure Oxide | 
By Willi Joseph Dibdin. of Iron, containing no sawdust, thus effecting | cntieaiin ian, 
Price, $3.00. a saving in freight, leaving the consumer to 
furnish the diluent at a nominal cost. Itis now | a 2 
A. M. CALLENDER & CO., used by the largest gas companies in the West. Greenpoint Chemical Works. 
32 Pine Street, N. Y. City. | eS ee bd -— AS prices aeauh eummantitins weaneen 


H.W. Douglas ("ctsccaocsr) Ann Arbor, Mich... ncoint ave. & Newtown Oreck, Broskiyn WN. 





























BOOKS. Parson’s Steam Blower, 


DISTILLATION OF COAL TAR AN “OBR IMPROVING BAD sg ee AND FOR BURNING BREEZI 
AMMONIACAL LIQUOR. 


vomeinm meee PARSON'S TAR BURNER. 


TREATISE ON THE COMPARATIVE TAR AS FUEL. 


OTe AND Anes |PARSON’S AIR JET TUBE CLEANER. 


. FOR CLEANING BO1LLER TUBES. 
By Davm A, Granam. 8vo., Cloth, Price $3. 


These devices are all-first-class. They will be sent to anv responsible party. for triak No sale 
Orders for these books may be sent to this oMc¢. ‘| whless satisfactory. Manufactured by the WATERTOWN STEAM BLOWER COMPANY 


vm cemerne. nro H, E. PARSON. Svpt., 621 Broadwav N. Y. 
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paliiiioa sialon PERKINS ove c*O., F. SEAVERNS. 


228 and 229 Produce Exchange, New York City. 


TIDEWATER SALES AGENTS FOR THE FOLLOWING: 


Ocean Mine Youghiogheny Gas Coal, 
Clinch Valley, ThackersLogan Gas Coals 


Old Kentucky Shale and 0. K. Boghead. 


Shipments from New Work. Fhiladelphia. Baltimore anct Norfolk. 


BERWIND-WHITE COAL MINING COMPANY'S 




















Ocean Westmoreland Gas Coal. 


Offices : STRIGTLY High Grade..... 
Carefully prepared. 
For Gas Making or 
Betz Building, Philadelphia. Heavy Steaming. 


FIELDS ANALYSIS 


Eor the Wear 1895. 


An Analysis of the Accounts of the Principal Gas Undertakings in England, Scotland, and Ireland. Being the 
Twenty-seventh Year of Publication. Compiled and Arranged by 


JOHN W. FIELD. Sec. & Gen. Mangr. of The Cas Lt. & Coke Co., London. 
Price, $5. For Sale by 


A. M. CALLENDER & CO., - No. 32 Pine Street, N. Y. City 


Washington Building, New York. 














Goal Tar Genealogical Tree 


MR. T. VINER CLARKE, of London, Eng., having compiled a novel Chart or Map illustrating the various 


CHEMICAL PRODUCTS DERIVED FROM COAL AND COAL TAR, 


In the form of a Genealogical Tree, including all the products discovered to date (the total number amounting to near 700), offers for sale a 
limited number ~ copies in Colors, mounted on Linen, with Rollers. Price, $3.50. Orders may be sent to 


A. M. CALLENDER & CO., - - No. 32 Pine Street, New York. 
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GAS ENRICHERS. 


GAS COALS. GAS COALS. 





The Despard Gas Coal Co., 


MINERS AND SHIPPERS OF 


DESPARD GAS GOAL, 


AND MANUFACTURERS OF 


COKE -:E.. 


MINES, - Clarksburgh, Harrison Co., West Va. 
WHARVES, - = Locust Point, Baltimore, Md. 
OFFICE, - 44 South Street, Baltimore, Md. 


ROUSSEL & HICKS, BANGS & HORTON 
71 Broadway, N. Y. 60 Congress St., Boston. 


KELLER ADJUSTABLE 
COKE CRUSHER, 


Sam Durable. Will 
h any ‘Size Desired. 
Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co , 
Columbus, ind. 
Correspondence Soiicited. 


t AGENTS, 

















The Gas Engineer’s 
Laboratory Handbook. 


By JOHN HORNBY, F.1.C. Price, $2.50. 





A. M. CALLENDER & CO., 32 Pine Sr., N. Y. Cry 








GREENOUGH’S 


“DIGEST OF GAS CASES,” 


Frice, 85.00. 


This is a valuable and important work, a cop) 
of which should be in the possession of every ga: 
company in the country, whether large or smal] 
As a book of reference it wil] be found invaluable 
It is the only work of the kind which has eve: 
been published in this country, and is most cor 
plete. Handsomely bound, Orders may be sent « 


Ae MW. CALLENDER & CO... 32 Pine St., N.% 


— Ten —— 


PENN GAS COAL CO. 


OFFER THEIR 


Coal, Carefully Screened =< Prepared for Gas Purposes. 





Their property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on 
the Pennsylvania Railroad, and on the Youghiogheny River. 


Principal Office s 
Room 720, Reading Terminal Building, Phila., Pa. 
Points of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River; Pier No 1 (Lower Side), South Amboy, N. J. 











EpMuND H. McCu’ ouaGn, Prest. Cuas. F. GODSHALL, Treas. H. C. ApAmMs, Sec, 


THE WESTMORELAND GOAL 60. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





POINTS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS SENECA LAKE), N. Y. 





Since the commencement of operations by this C.mpany its well-known 
Coal has been largely used by the Gas Companies of ew England and the 
Middle States, and its character is established as having no superior in gas 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St, Phila., Pa. 


THE SUN OIL CO.. 


Crude Oil, Gas Naphtha, 
Refined Petroleum, Gas Oil. 








Toledo, O., and Pittshnureaeh, Pa. 








Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 








Corresporderce § 





GAS OIL. 


26 Rroadwav, New York City 
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RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BHICHK. 





Established 1858. Incorporated 1890. 
Cuas. E. GrEeGorY, Sag in Eee V.-Prest. & Treas. 


JH. Gautier &Co. 


Greene & Essex Streets, 
Jersey City, N. J. 


262 
MANUFACTURERS OF 


CLAY GAS RETORTS, FIRE CLAY TILES, 
FIRE BRICK and FIRE CLAY SPECIALTIES. 


26a ___- 


Cround Fire Clay, Fire Sand and Ground 
Fire Brick in Barrels and Bulk. 


2=2eam 


SOLE MANUFACTURERS OF THE 


FLEMMING GENERATOR GAS FURNAGE 
Brooklyn Fire Brick Works, 


CLAY RETORTS, FIRE BRICK, 
Gas Houce and other Tile. 
Office, 88 Van Dyke St., Brooklyn, N. Y. 














Established 1854. Incorporated 1869. 


LACLEDE — 
Fire Brick Manufg. Co., 
CAS RETORTS 


FIRE BRICK . . 

RETORT SETTINGS 

Water Gas Cupola Linings, Fire Clay, Etc. 
Exciusive Agents for 

The Mitchell Half-Depth Regenerativa Furnace. 


This is the original coal-consuming Furnace for Retort 
Benches. Burns either Coal or Coke. Full and Half-Depth 
Regenerative Furnaces for Benches of 6's, 7’s, 8's or 9's 
erected complete. 


a of the Coze System of Inclined Retorts. 


Sor bine st., St. Louis, Mo. 


Manufacturers of . 


Adam Weber, 


Proprietor, 


-|Manhattan Fire Brick and Enameled 


Clay Retort Works. 
Works, Weber, N.J. 


Office, 633 East 15th St. New York. 


Modern Recuperative 
Furnaces 
And Standard Fire Brick and Gas Retorts. 





ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 


Office, 119 E. 23d St., New York. 


Gas Retorts, 


TILES, FIRE BRICK. 


AND EVERYTHING IN THE FIRE CLAY LINE. 





WS. Br. per. 


23" ST, ABOVE We PACE MAL 


FIRE Brick 
AND 


Cray RETORTS* 

















Works, 
LOCKPORT STATION, PA. 


— ESTABLISHED 1864.— 


JAMES GARDNER, JR.., 


Hamilton Buildinz, Fifth Avenue, 
PITTSBURGH, PA, P. 0. Box 373. 


Successor to WiIiTTIAM GARDNER w@w Son 


Fire Clay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE U. 8. 

















“- “ 
‘ 


(ESTABLISHED 1856.) } 
4 EXCELSIOR FIRE 'W & RK S 
WORKS, Perth Amboy, N. J. 
OFFICE, 418 to 422 East 23d St., N. Y | 
Clay Gas KRetorts, 
BENCH SETTINGS, 
Fire Brick, Tiles, Etc. 
GEROULD’S IMPROVED RETORT CEMENT 
A wement of great value for patching retorts, putting on mouth- 
pieces, making up all bench-work joints. lining blast furnaces 
ande polas. This cement is mixed ready for use. Economic 
and thorough in its work. Fully warranted to stick. 
PRICE LIST, 
In Casks, 100 to 800 pounds, at 5 cents per. pound. 
In Kegs. 1¢0 to 200 wa 
In Kegs less than 100 * ag 
C.L. GHROULD & CO., | 
N. 3d & Prospect Avs., Mt. Vernon, N.Y. 
Western Agent. H. T. GERZOULD, Centralia, Nis. 


Our immense establishment is now employed almost en- 


Parker-Russell 
Mining and Mfg. Go., 


CITY OFFICE, 
417 Pine Street, St. Louis, Mo. 


PROPRIETORS OF THE 


DAKHILL GAS RETORT & FIRE BRICK W'KS 





tirely in the manufacture of 


Materials for Gas Companies 


We have etudied and perfected three important points. 
Our retorts are made to stand changes of temperature, 
the strongest heats of the furnace, and the abrasion of 
feeding and emptying. We construct 


Half and Full Depth Benches of Our Own Design, 


~ Containing 6, 8 ‘or 9 Retorts. 
We have Greatly Improved our Recuperators. Coal or 





Coke can be used as Fuel in Furnaces. 


Tueo. J. Suirn, Prest. J. A. TaYtor, Sec’y 
A. Lamia, Vice-Prest. and Supt. 


BALTIMORE 


RETORT & FIRE BRICK CP, 


MANUFACTORY AT 


LOCUST POINT BALTIMORE MD. 


Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Red and Buff Ornamental Tiles and Chim. 
ney Tops. Baker Oven Tiles 12x 13x32 
and 10x10x2 


WALDO BROS., 88 WATER ST., BOSTON, Mass 


Sole Agents for New England States. 











PRACTICAL PHOTOMETRY. 


A Guide to the Study of the ‘Measurement of Light. 


By WILLIAM JOSEPH DIBDIN. 


With Numerous Illustrations Price, $3.00. A. M. CALLENDER & CO 382 Prue Street, N. ¥. City 
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WM. W.COODWIN, Prest. Oo. N. CULDLIN, V.-Prest. & Treas. H. B. COODWIN, Sec. ERNEST F. LLOYD, Asst. Sec 


THE AMERIGAN GAS ENGINE GO., 


MANUFACTURERS OF 


The Double-Acting Gas Engine, 


. Under the Patents of Griffin, and Dick, Kerr & Co., of London and Kilmarnock. 


KX 
Single Cylinder. 


impulse Every Revolu- 
tion. 


(Two Strokes.) 
15 to 500 Horse Power. 
For General Work and 


Isolated Electric Plants. 





Tandem 
Cylinder. 
Impulse 
Every 
Stroke, 

100 to 1,000 
Horse Power. 


For Central 
Stations and 
all work 
requiring 
extreme 
steadiness. 





ESSENTIAL PRINCIPLE.—An mpowney at each end of piston ; using half force to each impulse; doubling 
the steadiness; reducing the wear on moving parts, and weight for given power. CONSTRUCTION.—The piston 
1od works through stuffing box in front end of cy.inder, and connecting rod is carried in a cross-head working in a 
slide in frame, as in ordinary steam engine practice. All valves are of the poppet type. operated by cams on a single 
cam-shaft, giving positive movement to every working part. Tube or electric ignition. RESULT.—An engine of 
extreme simplicity and steadiness of action, the even wear on the cylinder and all working parts assuring increased 
economy,leng life, and-minimum cost-in-repairs. RECORD.—Successful and constant use in Great Britain fo 


the past eight years, Address __ w W. GOODWIN, President, 532 Bourse Building, Philadelphia Pa. ot 
iy: WESTERN aS CONSTRUCTION CO. Bldrs. &iGen. Agts. Fort Wavne! Ina. 
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DAVIS & FARNUM MFG. CO., 


WALTHAM, MASS. 
Principal Office & Works, Waltham, Mass, © Boston Office, R'm 18, Vulcan Bldg,, 8 Oliver St. 


Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, 
Pipe and Sinuous Friction Condensers of all Sizes. 

















Steel Tanks for Gasholders, Iron Roof Frames and Floors, 
Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 


Self-Sealing and Pressed Steel Mouthpiece Lids. 


Coke Borrows, Coal Wagons, and all Apparatus Requisite for a Com- 
plete Gas Works. 


Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 
Special Castings of all Descriptions. 


GAS ENGI NEERING COMPANY, 


INCORPORATED, 
Conestoga Building, PITTSBURGH, PA. 


MANUFACTURERS OF 
F. L. SLOCUM, Prest. 


Gas Works Machinery of all kinds, SAM’L WOODS, Treas 


PATENTEE AND OWNER OF 


PITTSBURGH WASHER-SCRUBBER, \ 


SOLE AGENT FOR 
FELDMANN AMMONIA MACHINE, 
For producing Sulphate, Aqua, Chloride aii ma 























and Concentrated Liquors. 


The Erection of Bi-Product Coke Ovens 
a Specialty. 


Faux System of Recuperative Benches, 


JAS. GARONER, JR. 
SOLE CONSTRUCTOR AND BUILDER. 


AMMONIA MACHINE, NEW SYSTEM HYDRAULIC MAIN. : SCRUBBER. 


INCREASE YOUR PURIFYING CAPACITY 


BY THE USE OF THE 


“Crighton” Four-Box Center Seal Cap. 


Having recently perfected and patented a Five-way Center Seal Cap, we are now in position to offer and 
recommend it to Gas Companies for increasing their purifying capacity at a moderate cost. 

With this Cap you cen have all your Purifying Boxes in constant use, and where four boxes are in 
operation at one time, the capacity is increased one-third. 

Your present Center Seat can be used, and will only require a new Cap. Under ordinary circum- 
stances the change can be made in one day, and will not necessitate the disturbing of your connections. 

Now is the time to make the change, as the work can be done to good advantage during the 
season of your lightest output. 

For information and prices address 


KERR MURRAY MFG. CO., 











Manufacturers of Gas Works Apparatus and Holders, 
FORT WAYNE, IND. 
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BARTLETT, HAYWARD & CO. 


ee MAD. 
































Triple. Double & Single-Lift PURIFIERS. 
GASHOLDERS. 
CONDENSERS. 
[ron Holder Tanks, 
Scrubbers, 














ROOF FRAMES. 





Bench Castings. 











Girders. 
OIL STORAGE TANKS 














BHAMS Boilers. 




















Three Four-Lift Gasholders, each of 4,289,500 Cubic Feet Capacity, Eretted in Chicago, 


The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 





MILL’S REVERSIBLE LIME TRAYS. 


Gas Works Designed and Constructed. 











W. H. PEARSON, J. T. WESTCOTT, L. L. MERRIFIELD, 
President. Gen’! Mang’r & Treas. Chief Engineer. 


The Economical Gas Apparatus Construction Co., Ld. 


269 Front Street, East, - - Toronto, Canada. 


ENGINEERS AND BUILDERS 


OF THE 


Improved Lowe Water Gas Apparatus 


Designed to give the Greatest Efficiency when using any kind of Oil, 
Anthracite Coal, Gas House or Oven Coke. 








New Gas Works Built, Present Gas Plants, either Coal or Water, Remodeled 


Catalogues, Plane and Eetimates Furn ehed upon Application. 








LOWE WATER GAS APPARATUS, MERRIFIELD-WESTCOTT-PEARSON SETTING 
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muvee’ RD. WOOD & CO. “*Fz,. 


caneiatniiriitnlinds i 400 Chestnut Street, PHILADELPHIA, PA. 


CAST IRON PIPE{|  GaS HOLDERS 


Single, Double and Tripie Lifts, with or without Wrought Iron or Steel Tanks 








THE M ITCHELL. “SCRU BBER _| PEASE’S PATENT WIRE ROPE GUIDING FOR GAS HOLDERS 


(PATENTED) CUTLER’S 


PATENT FREEZINC PREVENTER 
PURIFIERS, CONDENSERS, SCRUBBERS. 2 Sage seg vagal any 


THE HOPPER AUTOMATIC GAS GOVERNOR. THE TAYLOR REVOLVING BOTTOM GAS PRODUCER, 
BENCH WORK. PLATE GIRDERS. } HEAVY LOAM CASTINGS, DUNHAM SPECIALS, HY"RAULIC WORK 
IRON FLOORS AND ROOFS. LAMP POSTS, VALVES, ETC. 


ISBELL-PORTER CoO.. 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 











MANUFACTURERS OF 


All Ironwork and Machinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works. 


245 Broadway, New York Gity. —0rFices- Bridge & Ogden Sts., Newark, N. J. 











The Continental Iron Works, 


THOMAS F. ROWLAND, President, 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, Jr., Secretary & Treasurer. 


BROOKLYN, N. Y. 


TAKE EAST TENTH OR TWENTY-THIRD STREET FERRIES FROM N. Y. TO GREENPOINT. 





BUILDERS OF 


Gas Holders. 
Single and Multiple Section Gas Holders a Specialty. 
Wrought Iron Gas Holder Tanks. 
BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 


For Round, Oval, or “D” Retorts. 


ILLUMINATING GAS! FUEL GAS! To Gas Companies 


THE LOOMIS PROCESS. | wremnie car somvnsu vse sss 


Now in successful operation at Works of John Russell Cutlery Co., Turner’s Falls, Mass., and under a stated pressure. Send for samples. 
Henry Disston’s Son's Saw Works, Tacony, Pa. Also, SERVICE CLEANERS, DRIP PUMPS, and STREZT 


The Cheapest Gas Generating System in the World. MAIN PROVING APPARATUS. 
P-ans-and Katimates Furnished. Oo. A. GEFRORER 


BURDETT LOOMIS, - - Hartford. Conn. 248 N. 8th 8, Phila. Pa. 
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GAS WORKS APPARATUS AND CONSTRUCTION. GAS WORKS APPARATUS AND CONSTRUCTION. 


ORO me 
WATS 
3 
6 : 
er | ] mM 
| aa 





H. RANSHAW, Prest. & Mangr. T. H. Brrca, Asst. Mangr 
WILLIAM Stacey, Vice-Prest. R. J. TaRvun, Sec. & Treas. 


THE STACEY MANUFACTURING C0 


GASHOLDERS, 


Of any Capacity, with or without Wrought Iron or Steel 
Tanks. 





~ 
— 
oe 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, etc. 


Coal Gas Benches, Roof Frames, 
OIL STORACE TANKS. 


Pressed Steel Mouthpiece Lids, Self- 
ree Eas: 88 Lids. 


Georan "Shamed Paast Sas 


Sole Agents for 


The ‘Standard’? Washer-Serubber, 


the Walker Tar and Carbonic Acid Extractor, The Walker Sulphate and Ammonia Still, 
The Walker Self-Sealing Pressed Steel Mouthpiece Lids. 


The Berlin Center Valve. And Contractors for Ammoniacal Liquor. 
No. GO Wall Street, New York City. 














Practical Hints GEORGE R. ROWLAND. T. G. LANSDEN, 
ON THE CONSTRUCTION AND WORKING OF Formerly with the Continental Iron Works. : 7h : 
Regenerator Furnaces, _Draughtsman and Constructing Engineer. Consulting and Contracting Gas Engineer 
By Maurice GranaM, C.E. Drawings, Specifications and Estimates furnished for the con | Estimates, Plans and Specifications for New Wokks (Coa 
Price, $1.25. struction ye be rtd Ap = Ap tee ote eee Special or Water Gas), and for Extensions or Alterations. 
A. M. CALLENDER & CO., 32 Pine Street, N.Y. | Office, No. 245 Broadway, N. Y. City. | Room H, 108 N. 4th St., St. Louis, Mo. 














WM. HENRY WHITE, 


No. 32 Pine Street, - - - New YorE City. 


ENGINEER AND CONTRACTOR FOR THE 


ERECTION AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


orrespondence with Gas Companies contemplating extending or improving their Plants respectfully. invited 
' Plans and Estimates Furnished. 
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1842 «= feily & Fowler, = 1897 
LAUREL IRON WORKS. 
Office, No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 


--«= Gasholders 


; Single or Telescopic. With or Without Iron or Steel Tanks. 
OIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 


J AMES. "7 Successors to HERRING & FLOYD, 
FLOYD & SONS. Oregon Iron Works, 
West 20th and 2ist Streets, Between 10th & 141th Avenues, New York City. 


Engineers and Contractors for the Construction of Gas Works. 


MANUFACTURERS OF ALL KINDS OF CASTINGS AND GENERAL IRONWORK FOR GAS APPARATUS. 


Bench Cottons, Regenerative and Half Regenerative Furnace . Condensers, Tower Scrubbers, Mechanical Scrubbers, Purifiers, Malleable Iron Retort Lids, Self-Sealing 
rt Lids, Hydraulic Hoist Purifier Carriage, Crosses, Tees, *nds, Angles, Reducers, 8-Bends, Sectional Sleeves, Plugs, Caps, Street Drips, etc., always on hand. 


WOOD’S GAS SCRUBBING AND ENRICHING APPARATUS. 


{n useat Syracuse, Auburn, Watertown, Cortland and Geneva, N.Y.; Elizabeth, N. J.; Boston, Mass.; Jamaica Plain, Mass.; Providence, R.1I.; Northern Liberties Gas Co., Phila, 


Sole Manufacturers of the OGDEN QUICK-MOVING VALVE. 


Premium Awarded, World’s Columbian Exposition. ; 
HEARNE CENTER SEAL, Operating _—— Two, Three or Four Boxes. 


LOGAN IRON WORKS, 


Brooklyn, N. YY. 


MANUFACTURERS OF 


Single or Multiple-Lift 


GASHOLDERS, 


Complete with Steel Tanks. 


























BENCHES, SCRUBBERS, 
CONDENSERS, 
PURIFIERS, IRON ROOFS, 
Self-Sealing Retort Lids, 


AND ALL PARTS OF 


GAS WORKS APPARATUS 


Contractors for 
Complete Works. 





ALSO, SOLE MANUFACTURERS OF 


Cc. W. BLODGET’S 
HOT GAS SCRUBBER. 


from the Union Gas Light Company, of East New York. The contract was completed and the 
Holder was in actual use in 90 days from receipt of order. Capacity Of Holder, 500,000 Cu.Ft. 


The order for this Triple-Lift Holder and Steel Tank was received by the Logan Iron Works 
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GAS AND WATER PIPES. 


GAS METERS. 








THE OHIO PIPE COMPANY, 


MANUFACTURERS OF 


Cast Iron Gas & Water Pipe, 


BRANCH AND SPECIAL CASTINGS. 


fias-Honse Bench Castings, Hydraulics, Lamp Posts, Flange Pipy 
and Specials, Architectural Castings, Builaing Columns, 
Joists, Cellar Grates, Sash Weights, etc. 


GENERAL FOUNDERS AND MACHINISTS 


Columbus, Ohio. 











Davip Leavitt Houau, 
26 CORTLANDT ST-, N.Y. CITY. 


Consulting Engineer. 


Investi 
De 


Contractor. 


Machinery and Structures. 
Gas and Water Pipe. 


tions and Appraisals. 
igns and Estimates. 


Special Agent for Selling & Purchasing. | 








WARREN FOUNDRY 


Established 1856. 


CAST IRON 





AND MACHINE CO., 


Works at Phillipsburgh, N. J. 


New York Office, 160 Broadway. 


WATER AND GAS PIPE, 


FRoM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


Flange Pipe for Sugar House and Mine Work. Branches. Bends, Retorts, etc., etc 





WESTERW Of ree 


CHICAGO, 









be lOA DAMA TE RP) Pre 


70 GENERAL FOUNDRY WORK 





GEORGE ORMROD, Manger. & Treas., Ema 
JOHN DONALDSON, Prest , Bots Bide, Phila., Pa 


EMAUS PIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMavs, PA 


MANUFACTURERS OF 


CAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS. 
Also, FLANGE PIPE, LAMP POSTS, Etc. 








1894 DIRECTORY 1894 


OF" merremnacmempens ivetinccaemeaind are COMPANIES 


Price, 


A. M. CALLENDER 


& co, 


$5.00. 


No. 32 Pine Street, New York. 








SCIENTIFIC BOOES. 





GAS MANUFACTURE, by William Richards. 4to., with 
numerous Engravings and Plates, in Cloth binding. $12. 

TECHNICAL GAS ANALYSIS. $3. 

GAS CONSUMER'S HANDYBOOK, by Wm. Richards, C.E. 
20 cents. 


PRACTICAL TREATISE ON HEAT AND VENTILATION, 
with Special Relation to Illuminating, Heating and Cook- 
ing y Gas. By E. E. Perkins. $1.25, 


CHEMISTRY OF ILLUMINATING GAS. By Norton H. 
Humphrys. $2.40. 


he a eee ON HEAT By Thomas Box, 2d 
editi : 


RACTICAL PHOTOMETRY: A Guide to the Study of the 
Measurement of Light. By W. J. Dibdin. $3. 


.HEMICAL TECHNOLOGY: Vol. L., Fuel and Its Appli- 
cations, $5. Vol. Il., Lighting, $4. 


IRONWORK : Practical Designing of Structural Ironwork. 
By H. Adams. $3.50. 


GAS WORKS: Their Arrangement, Construction, Plant and 
Machinery. $5. 


PRACTICAL HANDBOOK ON GAS ENGINES, by G. Lieck- 
field. $1. 


ua FUEL FOR MECHANICAL AND >” ie 
RPOSES. By E. A. Brayley Hodgetts. $2.50. 


COAL, SPONTANEOUS COMBUSTION OF. By Thomas 
Rowan, C.E. $2. 


COAL: Its History and Use. By Prof.Thorpe. $3.50. 
THE GAS WORKS OF LUNDON. By Colburn. 60 cents. 


The above will be forwarded upon receipt of price. 


must 2e added to above prices. 


desired, upon receipt of order. 
books sent C.0.D. 





HEAT A MODE OF MOTION. By John Tyndall $2.50. 


THE MANAGEMENT OF SMALL GAS WORKS. By 
C. J. R. Humphreys. $1. 


MANUAL FOR GAS ENGINEERING STUDENTS. By D. 
Lee. 40 cents. 


THEORY OF HEAT. By J. Clerk-Maxwell. $1.50. 
GASFITTER’S GUIDE, by John Eldridge 40 cents. 


AMMONIA AND AMMONIUM COMPOUNDS. By Dr. R. 
Arnold, $2. 


DIGEST OF GAS CASES. $5. 


es sy HINTS = REGENERATOR FURNACES 
M. Graham. $1.25. 


suieenaden OF COAL TAR AND s -) aos 
LIQUOR. By Geo. Lunge. New edition. $12.50. 

A TREATISE ON THE COMPARATIVE COMMERCIAL 

VALUES OF GAS COALS AND CANNELS. By D. A 

Graham. $3. 


A TEXT BOOK OF INORGANIC CHEMISTRY. By Prof. 
Victor Von Richter. $2. 


ILLUMINATING AND HEATING GAS. By W. Burns. $1.50 | 


HANDBOOK — MECHANICAL ENGINEERS. By H. 
Adams. $2.50. 


TREATISE ON MASONRY CONSTRUCTION. Baker. $65. 


GAS ENGINEER'S - ) arte HANDBOOK. By Jno. 
Hornby, F.1.C. $2.50. 


GAS — AND Gas FITTING. By W. P. Gerhard. 


dsm PLUMBING. By P. J. Davies. $3. 


A. M. CALLENDER & CO., 32 Pine Street. New York. 


AMERICAN PLUMBING. By Alfred Revill. $2. 
CEMENT; A Manual of Lime and Cement, their ae 
and Use in Construction. By A. H. Heath. $2.50. 


ELECTRICITY. 


INDUSTRIAL PHOTOMETRY, with Dee Application te 
Electric Lighting. By A. Palaz, 


ELEMENTS OF ELECTRIC LIGHTING, Including Electric 
Generation, Measurement, Storage and Distribution. By 
Philip Atkinson. $1.50 


— TRANSMISSION OF ENERGY. By G. Knapp. 

ee S POCKETBOOK. By Monroe and Jamie 
son. $2.50 

MAGNETISM AND ELECTRICITY. By J.Overend 40 ces. 

DYNAMO BUILDING. By F. W. Walker. 50 cents. 


DOMESTIC —. * eaiad FOR AMATEURS. By E. 
Hospitalier. $2.50 


PRACTICAL MANAGEMENT OF DYNAMOS AND MO- 
TORS. $1. 


mS GUIDE TO THE TESTING OF INSULATED 


AND CABLES. $1 

ELECTRIC LIGHTING, by Francis B. Crocker, E.M. $3. 
ELECTRIC LIGHT FITTING. $2. 

| PRACTICAL ELECTRICITY. $2.50. 

| ELECTRICITY FOR ENGINEERS. $2.50. 


ELECTRIICITY, Its Theory, Sources and Applications. B 
John T. Sprague, M.LE-E. $3. - ad 


If sent by mail or express, postage or express charges 
We take especial pains in securing and forwarding any other Works that may be 
All remittances should be made by check, draft, or post office money order. 


No 
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wf NATHANIEL TUFTS METER CO, 


63 Beverly Street, Boston, Mass. 


Se DEY GAs METERS. 
na Station Meters of any Capacity. 


Test and Experimental Meters, Pressure Registers, Pressure Gauges 
METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


ters Apparatus for the Chemical Testing of Gas and Gas Liquor. 














CHARLES E. DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866. 


BALTIMORE, North & Saratoga Sts. CHICACO, 107 West Monroe St. 
NEW YORK, 838 Broadway. SAN FRANCISCO, 221 Front St. 
BOSTON, 92 Water Street, Rooms 2! and 22. 


CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Etc. 














: ~=_“‘Perfect” Cas Stoves —- 








THE GOODWIN METER COMPANY, 


1012-1018 Filbert Street, Philadelphia, Pa. 


MANUPACTURERS OF 


Gonsumers’ and Station Meters, 


Standard Photometrical#<Analytical Gas Apparatus 


‘*Sun DiAL” Gas COooKING AND HEATING STOVES. 


Particular attention given to Repairing GEORGE B. priory Agent, 
Meters and Scientific Apparatus. .. . 113 Chambers Street, N. Y. City. 


METRIC METAL COMPANY, 


MANUFACTURERS 0 


DRY GAS MEST SS 


For all Kinds of Service. 


ALSO MAKERS OF THE 


MATCHLESS CLASSIC GAS COOK STOVES AND RANGES, 


Send for °96 Stove Catalogue. Factory at Harrie, Pa. 
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GAS METERS. GAS METERS. GAS METERS. 
Established 1834. incorporated 1863. 
WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS. 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTER VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR & JET PHOTOMETERS. 
Siasinetnatot-teme GAS STOVES. one FE acter a 
SUGG’S “STANDARD” ARGAND BURNERS, — — 
512 West 22d St., N. ¥. SUGG’S ILLUMINATING POWER METER, 810 North Second Street, St. Louis. 
Arch & 22d Sts., Phila. Wet Meters: with Lizar’s “Invariable Mc asuring”? Drum. 222 Sutter Street, San Francisco 








HELME & McILHENNY, 


Hstablished 1848. . 1339 to 1349 Cherry Street, Philadelphia, Pa. 


MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Ete, 


=a METERS REPAIRED... 


PREPAYMENT GAS METERS. 


Our Own Patents. Strong. Simple. PROMPT ATTENTION. CORRESPONDENCE SOLICITED. 


D. McDONALD & CO., 


EBEstablished 1854. 














511 West 2ist Street, 51, 53 & 55 Lancaster St., 34 & 36 W. Monroe St., 
NEW YORK CITY. ALBANY, N. Y. CHICACO, ILL. 





MANUFACTURERS OF 


> Wet and Dry Gas Meters 


STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS & PRESSURE GAUGES. 
Meters of all makers Thoroughly Repaired. 











THEODORE D. BUHL, President. CHARLES H. JACOBS, Vice-President and Managing Director 


1h Mein Com any 


MANUFACTURERS OF GAS METERS, 


Meter Repairing a Specialty. 


Third, Fourth, Congress and Larned Streets, - - - - DETROIT, MICH. 





We claim Superiority in Construction and unequaled facilities for making prompt deliveries to all 
parts of the country. Mail and Telegraph Orders Solicited. 


THE ONLY METER FACTORY IN THE WORLD WHICH MANUFACTURES ITS OWN TIN PLATE. 
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The advertisement of . 


JOHN J. GRIFFIN & CO., Mirs. of Gas Meters, etc., 


Nos. 1513, 1515, 1517, 1519 & 1521 Race Street, Philadelphia, 
52 Dey Street, New York, 75 N. Clinton Street, Chicago, 


Occupies thie page every alternate week 














For simplicity of construction and grace in design. 
For general reliability. 
For close regulation of power. 


D For smooth and quiet running. 








150 MEDALS AND DIPLOMAS. 


The “OTTO”--The First. 


The First to use the four-stroke cycle. The First to admit well measured and distinct charges of gas into 
an air space. The First in the adoption of poppet valves. The First to develop the tube igniter, with 
automatic or timed firing. The First to have a reliable electric and a practical magnectic igniter. 


THE FIRST SMOOTH RUNNING & NOISELESS GAS ENGINE COMBINING EFFICIENCY & SIMPLICITY. 


Our i SIMPLICITY, as far as i 
Golumbian PN A / possible, with good de- 


= io sign and perfect Work- 
Style ' Po S| aaa ; ing. Built on scientific 


IS FITTED : 'L j \ ila principles, with a view 


With removable seats and ; 1 1 t 

casings for all valves. ue . © HIGHEST EFFICIENCY 
With Patent Alloy Tube, : \)\ = 

good for one year. 


—— 


With timing device for igni- 
tion, preventing starting 
backward; or with elec- i ; 
tric igniter. == | Sizes, 


One to 250 H.P. 
OVER 45,000 SOLD. 


The First and Only Engine To-day to Please Every Purchaser 











DEMONSTRATION 


It is alnest a quarter of a century since the “Otto” revolutionized old and bad practices by introducing principles of combustion 
“entirely new ” in the covstruction of Gas Motors. 


A quarter of a century of uninterrupted success has demonstrated the correctness-of these principles. 
The gas engine history of the past proves that all competitors have recognized this fact by becoming imitators. 


Since itg advent the “Otto” engine has been illustrating mechanical improvement without alteration, while others have been offer- 
ing alterations as improvements. 


The experience of the past shows that it requires years’ to determine the real merits of a gas engine, and that nearly all new gas 
engines prove failures. The fittest survive, and the only safe thing to do in selecting a gas engine is to buy what the 
tests of practical use, through a long period of time, have proven to be the best. 


The Practical Tests of a Quarter of a Century have Demonstrated that the “OTTO” Stands To-day Unrivaled 


For simplicity of construction and grace in design; for general reliability and ease of management; for quiet and 
smooth running qualities; for efficiency and low gas consumption; for regularity of 
speed and close regulation of power. 


“OTTO GAS ENGINE WORKS,” Inc., 33d & Walnut Streets, Phila., Pa. 


NEW YORK 18 Vesey St BOSTON, 19 Pearl St. CHICAGO, 245 Lake St, 





